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COFTBIOHTBD, 18W, 

WILLIAM WOOD & COBIPANY 



Ik pregenting this treatiiie of Professor Knies in an English dress, 
the editor Bimply fulfils the function of giving to a book whose qual* 
it}* is to a great degree unique, a larger field of usefulness. Espe- 
cially in those parts which conceni the nervous system is there much 
that is worthy of attentive study, and which is not to be found in 
any other treatise. Throughout the book the alliancses between the 
eye and the rest of the body are so admirably traced that it will bd 
hard to decide^ upon whom the larger debt of obligation to the pains- 
takiiig author will rest, whether upon the general physician or upon 
the ophthalmologist. 

The point of view is from the side of the general practitioner, 
who haviog in hand a particular case, say for example of tabea dor- 
aalis, id put into posseeeion of the various eye lesions liable to occur; 
whether these be present or absent he is prepared to understand the 
ocular phenomena. In fact, the book serves the valuable purpose of 
a cross index between the general field of medicine and an impor- 
tant specialty. On the other hand, the oculist finds his range of view 
enlarged and is made to realize in a more adequate degree, that local 
disease may depend upon and be the signal of a lesion of some re- 
mote organ or of a constitutional affection. He is made to appreciate 
the need of wide observation of symptoms, and is kept in touch with 
the pathology and thera[)©utics of medicine at large. 

The editor has added little to the author *8 pages and has not taken 
upon himself the work of translation. 



Kiw York, Jan. Q, 1865, 



PREFACE TO THE GERMAN EDITION. 



Diseases of the eye often possess important significance in rela- 
tion to the diagnosis and correct understanding of diseases of other 
organs; and as both the physician and the ophthalmologist should 
comprehend the mutual relations of such affections, both in diagno- 
sis and treatment, I have been led to add to my text-book on diseases 
of the eye a second part to cover the relations of the eye and its dis- 
eases to diseases of the rest of the body. While these relations are 
usually more or less referred to in text-books, they are not set forth 
with such particularity as is often to be desired, 

. This second part may, on the other hand, serve as a supplement to 
ordinary handbooks on general medicine which include ophthahnol- 
og}-. Since Forster dealt with this subject in the " Handbook of Oph- 
thalmology " by Graefe and Saemisch sixteen years ago, these two- 
fields hare not been conjointly cultivated ; ' the work by Jacobson is 
constructed on different principles. The present book will for this 
reason perhaps be of value to many. 

In view of the wealth of material it has been impossible, and it 
has not been intended, to include all that might be said, lest the book 
become unwieldy and unacceptable. In selecting material there 
might be a variety of methods. It has been my aim in the first place 
to speak of diseases from a general standpoint, setting forth in sepa- 
rate sections their common and familiar features, and in the second 
place not merely to catalogue a more or less numerous array of dry 
facts, but to learn their meaning in the broadest and most complete 
sense. I frequently have to point out how eye symptoms apparently 



* The trc'atise id FreDch of Berger came to my attention while this tnanu 
script waa parsing through the ptesa, and could not be suitably conaider&d. 
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insignificant sometimes lead to far-reaching deductions concerning 
the primary and originating affection. 

It has always been a favorite study with me to trace the relation- 
ship between diseases of the eye and diseases of the rest of the body, 
and during my long association with the late Professor Homer of 
Zurich, who was a general physician as well as an oculist, I had 
abundant opportunity for such observations, and have since his death 
diligently pursued them. I venture to think that these studies have 
not been without value, and hope to have brought to the notice of 
my colleagues much that is new. 
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THE RELATIONS Of THE EYE AND ITS DISEASES 
TO THE DISEASES OF THE BODY. 



CHAPTER L 

DISEASES OF THE NERVOUS STSTEM. 

The relations between tlie eye and nervous system are mutual. 
It is rare to find eye diseases the starting-point for disea&es of the 
nervous system. Much more frequently diseases of the nervous 
system, especially of the centred organs, cause disorders of the eye. 
These may be of a fimctional character or may be objectively 
visible, such as stasis, inflammation and atrophy of the optic nerve, 
ejcophthalmus^ spasm and paralyssis of the ocular muscles, etc. The 
functional disturbances of the eye often constitute important local 
symptoms and are indispensable in the local diagnosis of brain 
diseases. On the other hand the changes visible with the ophtlial- 
moBcope in the optic nerve, I'etina, vitreous IxKly, etc., are of a more 
general character, and usually enlighten us rather as to the character 
than the location of the disease of the brain. 

Before entering into details it is necessary to trace, as accurately 
as possible, the anatomical connection l)et\veen the eye and the ner* 
vous system. This is effected by means of nerves, blood-vessels and 
lymphatics; in addition, the cerebral meninges pass directly into the 
sheath of the optic nerve and indirectly into the coverings of the 
eye. In our description we shall consider the structures in the order 
named. 

1 
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THE EYE IN RELATION TO DISEASE. 



A. Anatomical Coxirse of the Nerves of the Bye. 

We are to consider the optic nerYe^ the nerves of the ocular mus- 
cles, the trigeminus, facial, and sympathetic nerves. Of these by 
far the most important is 



This collects the centripetal and centrifugal fibres from the nerve- 
fibre layer of the retina, undei^oes partial decussation in the chiasm 



Pro. 1. -Field of Viilon of Both Byw CSohematii;), J^. Left; i?, right half of the field of 
Tlslon, divided th« vprtlcnl Hm^ ab which pMses tbrouRh tho polat of flxatjcu F. The vor- 
tiuai wtrip la Che overlapping portion of the field of tUIod. 

with the nerve of the opposite side, and sends fibres through the 
optic tracts to both cerebral hemispheres. The fibres from the inner 
(naml) half of the retina (corresponding to the outer [temporal] half 
of tho field of vision) form the larger part of the nerve and undergo 
decueaation. The fibres from the outer half of the retina, and which 
answer to the nasal side of the field, pass vFithout decussation to the 
cerebral hemisphere of tbe same side. The optic tract thus contains 
all the fibres from the halves of the retina? on the same side, the 
right tract containing the fibres of the right retinal halves (the tem- 



1, The Optic Nerve, 
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jM>ral half of the right eye and the nasal half of the left eye). Both 
together supply the left half uf the field of vision, so that the right 
tract correBpouds to the biuocular left half of the tield of vision and 
vice versa. Hence there is complete docuesatiou so far as regards 
what is seen to the right and left. 

But this is onlj' the general course, and the conditions in detail 
are much more complicated. In the first place it is to be noted that 
the line of separation between the two halves of the field of vision, 
which passes vertically through the point of fijcation {not through 




Fm. e,— Course of the Fibre* In the Sight Rotioa. Seeti from in Front, E, Optic nem en- 
tnine«: fov<fA wDtrall*; T. eiteriMU (temporal); jV, latornol ttiasol) aide. From tlia strip 
AB. corrsrponElIn^ to the oysrlappfofc portion of the flcild of vIhIob, spring crossed Cligbt llDes) 
nod uncrowed Oi^vy lines) fibres. 

the entrance of the optic nerve) is usually not a sharp line. As 
shown in Fig. 1 » fibres from both halves of the field of vision pass 
from one side to the other in a strip which may be 1 0° in width 
(overlapping part of the field of vision). Hence, in loss of the region 
at tlesti nation of one optic tracts the boundary of the visual field 
usually passes to the inside or outside of the point of fixation^ and 
the latter remains intact in both eyes. Fig, 2 gives the probable dis- 
tribution of the fibres of the optic nerve in the retina of the right 
eye. E indicates the point of entrance of the optic nerve, F the 
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point of fixation, A B the vertical strip, including tlio point of 
fixation, which probably sends fibres to both halv^ of tbe brain. 

In Bome cases of hemianopaia the boundary passes exactly through the point 
of fixfttion. in othere there is raerely a slight projection of the intact half of the 
fleld of vision at the point of fixation and enclosing the latter. In still other 
cases the boundary i« more or Was oblique or not perfectly honionyuious, j.e. , 
somewhat ineongruunt in both eyes. TJie causes of these differences ar-^ un- 
known, and can onlj be conjectured. It is evident that we have to d*»al, at least 
in part, with individual peculiarities. We will return to this subject again. 

The fibres which start from the macula form, as shown in Fig. 2, 
a triangular bundle on the outside of the optic papilla. As can be 
seen in tbe schematic sections of the optic nerve 
in Fig. 3, o d (the first immediately behind the 
eye, the last from the region of the optic fora- 
men), the fibres from the macula pass gradu- 
ally to the middle of the optic nerve. The 
same sections show that the uncrossed fibres 
(denoted by the horizontal lines) which come 
from the outer half of the retina are arranged 
at first in two crescentic bundles on tbe inside 
and above, and on the outside and below ; far- 
ther back they gradually coalesce into a single 
bundle, which, in tbe neighborhood of the chi- 
asm, lies to the inside and a little infer iorly. 

TJie cour&e of the macular fibres in the optic nerve 
was first demonstrated hySiimelsohn {Arch. /. Ophtkai., 
XXVn, 1 ) . and subsequently confirmed by Nettleship, 
Vosaius. Ulithoff, Bunge. The course of the fibres of 
the outer half of tl>e retina is given according to 
Schmidt- Rimpler (Arch. f. Augmheilk., 1888, p- Sflfi), 
who was enabled to demonstrate them in a case of "cortical hemianopsia with 
secondary optic atrophy," These agree with Wernicke's statements ("Leiirb, d. 
Gehirnkhtn.." I, p. According to Siemerling (Arch. f. P^ych. h. I^'crivn- 

heilfe.. Vol XIX) the uncrossed fibres lie within the optic nerve to tbe outside 
(laterally). This writer agrees with ti*e majority of other observers, and also 
with ray own obaervations. It is evident that in this respect there are also in- 
dividual peculiarities, 

A decussation of the fibres coming from the larger* inner halves 
of the retinee takes place in the chiasm. There is partial decussation 
of the fibres from the fovea centralis and also of those coming from 




Fio. a,— TraiiPTiTse Sec- 
tftra of tbe Right Optic 
Nerve, Seen from Id Front ; 
a. In the refrSoD of the 
UmitM crlbrosa; b, in th« 
opCic foramea. The mac- 
ular flbrw ftre shjujM vcr- 
tlcaliy; the iincrofiaed (ac- 
cordtfifT to SfhiJilflt'Bitii 
liorlzontally. A, 
«2leni&l; J, Intemul. 
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the previously mentiooeJ (Fig. 2) vertical strip vvhieh is common to 
both halves. The fibres from the outer half of the retina run a direct 
(uncrossed) course, chiefly in the outer aud upper part of the 
chiaara. In addition there are usually manifold intcrtwiuings of 
the individual nerve bundles j which are very imperfectly known, 
and interfere notably with the study of the course of the fibres. 
These evidently constitute individual peculiarities. 

According' to Sienierling {L c) the uncrossed bundle in the chiasm ia 
gitiiat«?d to the side, in the nn tenor part on the lower (ventral) surface atid 
ermlually pasning upward (d<irsal). According to F. Bernhwimer {Afi^b. f< 
Auffnthrilk., XX. I, p. iBSi). this bundle? pa«fii*s alon^ tbe upper half of the 
chia!»tii lu one vs^e I was able to aBcertaiD that immediately behind the chiasm, 
it lay tn the inside in the optic tract. As u genemi riile it is evident that the 
direct bundle from the outer half of the retina paases through the optSo nerve and 
chiasm in such a way tliat immediately behind the latter it reaches a position 
to the outside and above m the optic tract. 

The macular fibres decussate only in great part and are situated 
centrally at the beginning of the optic tract aa well as in the deeper 
part of the optic nerve. 

In addition the chiasm contains two Bystems of fibres which pass 
from one optic tract to the other and have no connection with the 
eye, but connect homonym'>us parts of the ri^ht and left halves of the 
brain. These form the commissure of Gudden, which is about one- 
third the mass of the entire chiasm, and is situated posteriorly and 
above, while the much smaller Meynert's coramisHure ia situated in 
tho upper part of the chiasm. The bundles in these commissures, 
especially in Gudden 's, frequently mingle at their liorders with 
adjacent visual fibres, and then a sharp anatomical differentiation 
cannot be made. 

The course nientioned correBponds in the main to the invofltigations of Gud- 
den (Arch, f. Ophth., XXV) and at the present time probably finds general ac- 
ci'ptaiiee, A very few writers, Michel in particular, still support the notion of 
tfiH ttvtal dpciismtion of the fibres of the optic oerve in the chiasm. Michel's 
slew's, last presented in detail in liis treatise, " Ueher Selmervendegeneration 
mid 8ehnervenkreuKung, " Wftrzhurg, 1887, have recently been attacked violently 
by DarkHchewitach {Arch./. Ophth], XXXVIl, 3, p. 1), 

As we shall see later, physiological and clinical data are entirely 
incompatible wnth the assimiption of a tt)tal decussation of the sen- 
Hory optic nerve fibres in man. The best proof of partial decus&ition 



6 



THK EYE IN EELATION TO DISEASE. 



is furaisbefl by Weir Mitcheirs case {Journal of Nervous and 
MenUtl DUease^ tS80, p. 44), in which an aneurism had entirely 
divided the chiasm in the median line. The outer half of the retina 
of each eye retained the power of vision, while complete blindness 
would have resulte^l in the event of total decussation in the chiasm. 

In man, Gudden's commissure contains fibres which appear 
exactly the same as those of the remainder of the chiasm. In the 
rabbit the former are finer than the others, and in the mole they are 
the only ones present {Wernicke). The fibres of Meynert's com- 
missure are larger than those of the remainder of the chiasm. 

In the optic tract the fibres of the crossed bundles, according to 
Wernicke, pass below the others; those of the direct bundles pass 
through the middle, forming, on section, a transverse band through 
the entire dinmeter of the tracing. According to Siemerling (/, r.), 
on the other hand, the direct bundle is central and at no place does it 
reach the periphery. In the vicinity of the chiasm and in the 
anterior half of the tractus the crosseil and uncrossed fibres may nm 
a more or less separate course, but farther posteriorly their complete 
intermingling is a physiological necessity* Upon entering the cere- 
bral ganglia they are intermingled in such a way that every part of 
the tractus represents corresponding parts in both retinfe. The 
macular fibres can only be occasionally demonstrated close to the 
chiasm as a central distinct bundle (Uhtboff, Arch. f. Ophth., 
XXX II, 4), farther backward they are not distinguishable. An 
excellent resume of the views of different investigators on the course 
of the fibres in the optic nerve, chiasm and optic tract is found in 
Wilbrand's work, "Die Hemianopischen Gesichtsfeldformen,-' 
Wiesbaden, 1890, p, 48 et seq. 

It has been positively proven that the visual fibres of the optic 
tract have a threefold termination. The main part enters the 
external geniculate body; other bundles pass to the pulvinar, 
thalami optici and to the anterior corjKira quadrigemina. These 
three structures are called the primary optic ganglia. From all 
three can be traced bands of fibres which pass to the posterior third 
of the internal capsule (between the lenticular nucleus and optic 
thiilamus) and thence proceed as Gratiolet's optic radiations to the 
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cortex of the occipital lobe, especially to its posterior parts and to the 
cuneiis. Fig. 4 giveB a schematic illustration, according to Wer- 
nicke, of the principal conditions. 

The arm (brachium) of the anterior corpora quadrigemina con- 
sist*? of fil.jres of the optic tract passing to this ganglion, and of the 
tlhree of the corona ratliata 
which pass from it to the 
cortex of the occipital lobe. 
In addition it furnishes a 
few fibres to the posterior 
commissure of the brain. 

From the anterior cor- 
pora quadrigemiua pass (or 
enter) niunerous fibres 
which decussate in the roof 
of the aqueduct of Sylvius 
and then enter the so*called 
fillet which passes in the 
tegmentum of the cerebral 
peduncle to the optic thala- 
mus. Meynert baa also de- 
monstrated association fibres to the nuclei of the ocular muscles 
(Meynert's fibres), 

Gudden's cximmissure connects both internal geniculate bodies 
and the posterior corjxira quadrigemina and sends a bundle directly 
into the corona radiata of the occipital lobe on the same side. A free 
decussation of fibres also takes place l>etween the posterior corpora 
quadrigemina; these also send a bundle of fibres to the ^11 et. To 
|udgo from its terminations Gudden's commissure seems to bo con- 
nected with hearing, and in a certain measure to constitute an audi- 
tory obiasm. It remains intact after the loss of both eyes. This 
view is alsf> favoretl by the fact that the ganglion cells of the inter- 
nal geniculate Imdy degenerate after extirpation of the cortex in the 
temporal lobes (Monakow). 

Meynert *s commissure lies only upon the meilian half of the trac- 
ISS, enters the cerebral peduncle from below, and is lost in the latter. 



Fia, 4.^ScUenintl(J DiAfifrani of the TonjattJiitioQ at 
th« Triwt. dfter Wernicke. To. Optic troctj I7C, Gud- 
deD*B commissure of thP same: Cfjc, cit«rn«J |?enleu' 
late body; Cgi, internal geniculate trndy; Cqa, •nt^rior 
corpus quAdrtge oil uum ; Cqp, {Hwterior corpue qiindri- 
gaminuni; P, pulTlnarof the optic tlialauitia; C?, flbrra 
of the eorouA nuUataof tbe occipital tolitv(Oratioli?t'a 
r[(tual Abrvn): AS^ aqueduct of ^yWiuti; teguieo- 
tum; Sn, subst&nlia pigra; F, pes pedimculJ. 
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It is arranged in loose bunciles and consists of larger fibres, with a 
greater amount of medulla than the others in the chiasm. This 
commissuie is probably connected with the so-called Luys* bodies, 
which are situatetl immediately below the optic thalamus. 

The roots of the tractus from the internal geniculate bodies, 
Luys' bodies, etc. , mentioned by Hernheimer {" Ueber die Sehnerven- 
wurzeln des Menschen,*' Wiesbaden, 181U)may be referred with cer- 
tainty to these two commissures and hence possess no direct relations 
to the visual organ. Other tractus roots, which ma 3' even be traced 
into the spinal cord (Stilling) are still very imcertain anatomically, 
but their existence, as wo shall see later, is a physiological necessity. 
It is not necessary, however, that such fibres, or those which pass to 
the cerebellar peduncles, etc,, must run their course in distinct bun- 
dles. The opposite condition appears to hold good, and hence such 
fibres escape direct anatomical demonstriition. The latter would be 
verj' desirable in all cases, but is not absolutely necessary to prove 
the existence of connecting fibres. 

Thus far it is possible tu follow the visual tracts directly, but 
their further coiu^e to the cerebral cortex must be inferretl clinically 
and experimentally. It is certain that adjacent convolutions of the 
cerebral cortex are connected with one another by systems of bo- 
called association fibres which lie directly beneath the gray matter, 
and that between all the cerebral lobes of one side there ai*e other 
association fibres, whose bimdles run more deeply in the medullary 
substance. The latter include the gyrus fomicatus and uncinate 
gyrus. The "visual sphere" t)f the occipital lobe, into which 
Gratiolet's optic radiations enter, is thus connected by associating 
fibres witl^ the cortex of the temporal^ parietal, and frontal lobes of 
the same side. Great importance attaches to the connection of the 
left occipital lobe with Broca's convolution of the left frontal lobe on 
accoimt of the relations of the latter to speech. For purely topo- 
graphical retisoiis this must run its course deep within the inferior 
pariei^ convolution. Inasmuch as there are also connections be- 
tween homonymous parts of the cortex of the two hemispheres by 
means of the different commissural systems (of which the corpus 
callosum is the most important), it may lie maintained that every 
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part of the cortex stands in direct or indirect mutual connection with 
every other part, although our knowledge of the precise course of 
these fibres leaves much to be desired. 

Tlie association and commissural systems of fibres are simply 
connections of the different parts of the cortex with one another. 
Tht^ centripetal and centrifugal connection of the cortex with the 
rest of the brain is effected solely by the corona radiata, which are 
collected, from and to the entire cerebral cortex, in the internal cap- 
sule between the lenticular nucleus and optic thalamus. Those 
fibres which pass to and from the occipital cortex (Gratiolet's optic 
radiations) are situated in the pf>sterior third of the posterior limb 
€f the intemiil capsule, immediately adjacent to the centripetal sen- 
sory tract. 

In order to juage correctly the experimental investigations on the 
ooiirse of the fibres in the brain— the results of which have been 
made to lead to some extent to antagouietic conclusions — the fol- 
lowing points must be kept in mind. According to the best recent 
investigations two gaDglion cells are never connectetl directly by an 
axis-cylinder process, but the axis cylinders which originate from 
ganglion cells in one place are resolved, at the other extremity, into 
a fine network, in which lie other ganglion cells, and these in turn 
again send out axis cylinders. The other processes (viz., the proto- 
plasmic) of ganglion cells likewise do not pass directly into on© 
another, but are merely intertwined in the most complex manner. 
Not all ganglion cells give origin to an axis cylinder, but there are 
some whose processes terminate in a fine network of fibres (Golgi'a 
ganglion cells of the second order). 

The connective-tissue neuroglia is found between the nerve fibres 
of the brain and peripheral nerves. The ganglion cells and the 
interlacing network of finest fibres (neuropilerama of His) in the 
cerebnil cortex lie in a fine supporting network (neurospohgium of 
His) of originally epithelial origin. 

If a nerve is permanently divided or destroyed in the adult, its 
fibres degenerate as far as the finest terminal network. The degen- 
eration also involves those ganglion cells whose axis- cylinder 
processes pass through the corresponding nerve. It is only at a late 
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period, and then not constaiitly, that other groups of ganglion cells 
and systems of fibres become affected. In my opinion, cases of the 
latter kind are those in which a more or less inflammatorr degener- 
jitive process extends along the preformed tracts of the nerve fibre*, 
i.e,^ we have to deal with a complication. The less the degree of 
secondary degeneration the more important and oorTOci are the 
results of the experiment or of the clinical obsen-ation, 

The conditions are more complicated when the cerebral cortex is 
destroyed. Apart from the supporting mesh work (neurospongium) 
this contains : 

1. The mesh of nerve fibres (neuropilemma) : 

a, of the centripetal fibres of the corona radiata; 
6, of the fibres of thecommisf^nre^and associative systems which 

break up at the part in question ; 
c, of those processes of the ganglion cells which are not axifi 
cylinders. 
The neuropilemma contains : 
%. Ganglion cells: 

a, whose axis cylinders enter the associative fibres and the com- 
missure^i and break up into a network in other parts of the 
cortex ; 

&, whose axis cylinders run a centrifugal course in the corona 
radiata; they are generally characterized by their unusually 
large size ; 

C, which only form a network (Gulgi^s ganglion cells of the 
second order). 

All these elementa are found in every part of the cerebral cortex* 
but in varying proportions in different localities. For example^ the 
large (motor) pyramidal cells, whose axis cylinders conduct centrif- 
ugally, are very abundant in the motor parts of the cortex, but are 
much more scanty in tbc sensory parts to which the occipital cortex 
also lielongs. From this fact alone it may Ije maintained that no 
!jigle part of the cerebral cortex is purely sensory or purely motor. 
I.e., sends out only centripetal or only centrifugal fibres. Centri- 
fugal fibres are present even in the corona radiata of the occipital 
lobe, and may even be demonstrated in the optic ut-rve. It is true 
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that their course is not Jennmsti-able anatomically, but it maj' be 
inferred, with tolerable certaintj. 

If a certain region of the cerebral cortex is destroyed, degenera- 
tion takes place, first, in the centripetal fibres of the corona radiaUi, in 
the assticiative system of fibres and the cuminissares whoso terminal 
networks ai^ destroyed, together with the ganglion cellij from which 
they take their origin as axis-cylinder pn^cesaes ; and, second » in all 
centrifugal {i.e.^ with reference to the cortical region in question) 
fibres of these three systems, whose ganglion cells of origin are 
destroyed, together with their terminal networks in other parts of 
the brain. In the latter regions those ganglion cells whicli are 
merely surroimded by the degenerating termini networks remain 
intact. 

While the diTision of a nerve is a comparatively simple experi- 
ment, in destruction of a part of the cerebral cortex every other part 
of the cortex will be implicated, entirely apart from the destruction 
of the adjacent lower groups of ganglion cells. Other parts are not 
implicated in a imiform manner, but according to the intimacy of 
connection with the destroyed region. 

In associative and commissural fibi-e^ degeneration can com- 
monly b© demonstrated only when they are arranged in separate 
bundles. The degeneration, which affects only certain elements of 
the neuropilemma, cannot be discovered by the micros<?ope, except 
in very recent cases. 

After division or degeneration of the optic nerve in an atlult, 
atrophy takes place, first, in the gangllon-ccU layer of the retina 
(ganglion optici), whose axis-cylinder processes constitute the main 
part of the fibres of the optic nerve; and, second, in a group of gan- 
glion cells in the superficial gray matter of the anterior corpora 
ijuadrigemina, perhaps of both sides but at all events chiefly on the 
opposite side (Monakow) . Hence* the latter must contain centrifugal 
axis-cylinder processes destined to the optic nerve. 

In the otlier so-called primary" optic ganglia, viz., the external 
geniculate body, the zonal stratum of the optic thalamus (the pul- 
vinar) antl the remaining parts of the anterior corpora quadrige- 
mina, we find merely atrophy of the medullary layer, while the 
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ganglion cells remain intact. Whether single ganglion cells are 
destroyed in other localities, cannot be determined. 

In destruction of both optic nerves or of the chiasm the legions 
are bilateral; in destruction of one tracius the above-mentioned 
ganglion cells of the ant.erior corpus quadrigeminumonthesame tiide 
and the ganglion cells of both retinal halves on the sanit* side wiU 
undergo atrophy. In addition certain groups of ganglion cells 
which belong to Meynert'B and Gudden\^ commissures also undergo 
atrophy after destruction of the chiasm or of one tractus. 

What has been stated is true of non-progressive processe-s and of 
experiments j.K!rform©d as aseptically as pt^ssiblo. If the degenerative 
process (jierhapa it may be infectious) spreads farther along the 
ati'ophic nerve fibres^ the ganglion cells of the primary optic ganglia 
may also lie destroyed in part or entirely, and then the fibres of the 
isorona radiata may undergo degeneration. Indeed, the atrophy 
may even be noticeable as far as the occipital cortex (cases report<*d 
by Hugueniii, Notlmagel, Kowalevvski, Giovanardi, Tomaschew- 
ski, etc.). This is undoubtedly very rare in adults. It is possible, 
however^ that after atrophy of the optic-nerve fibres of very long 
standing, \'isihle atrophy will finally occur in the more central part«, 
because their function is not sufficiently exercised. But the aSi^ujnpT 
liun of a progressive prix^ess is more probable even in such rare 
cases. When, after atrophy of the optic nerve, atrophy has also been 
found at a comparatively early period in the primary optic ganglia 
(for example, in tabes and the like), we cannot reject the notion that 
tlu'iJe ganglia may have been alfected primarily and that the optic 
nerve, whose centripetal nenropi lemma was destroyed, has undergone 
secondary atrophy. Moreover, both may have been attacked at tlie 
same time. Compare, for example, Richt^r, A rchiv fiir Psychiairie 
and Nervenheitkunde, XX, p. 504. 

From the statements made it follows that the optic nei-ve con- 
tains at least two different kinds of flhi-es, viz., those which are axis- 
cylinder processes of the ganglion -cell layer of the retina (ganglion 
optici), and those whose cells of origin are situated in the anterior 
corpora quadrigemina, possibly also in other parts of the brain, 
Twii kinds of fibres may also be distinguisbod anatomically in the 
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optic nerve, viz, , finer and coarser ones ; both are present in approx- 
imatelj^ equal nmnberB. The former are the axis -cylinder processes 
of the ganglion cells of the retina, the latter are derived iu great 
part from the anterior corpora quadrigemina and break up into a fine 
network, particularly in the int-emal granular layer (ganglion retina). 
It is an interesting fact that in the eyes of mussels these two parts of 
the optic nerve pass to the retina as separate bundles {vide Rawitz> 
Jenaische Zeiischrift / Naturwiss., Bd. XXII and XXIV). 

Hence it follows necessarilj^ that either the axis-cylitider pro- 
cesses conduct centrii>etal and centrifugal stimuli or that condnction 
in the optic nerve takes place in two opposite directions. The 
former appears improbable, bo that the second assumption must be 
the correct one, i.e., the optic nerve contains in approximately equal 
numbers coarser fibres which conduct centrifugally and finer ones 
which conduct centripetaUy. It is possible that a nerve fibre may 
conduct in both directions, but such an assumption with regard to 
the optic nerve is unnecessary under existing circumstances. 

It is to be noted that the optic ner\'e may not be compared un- 
reservedly with a peripheral sensor^' nerve. The retina is an outly- 
ing part of the cerebral cortex. Hence the optic nerve might, with 
equal propriety, be interpreted as a system of asswiation fibres 
between two parts of the brain^ which conduct stimuli in both 
direcdons and everywhere constitute a mixture of afferent and 
efferent axis-cylinder processes. 

The tiiimher of fibres in the optic nerve ts Tarioualy estimated : by Saleer at a 
little more than -KiCCKMl ; by Kraui*e at this number of coarse fibres and an equal 
number of finer fibre#i; by Kuhut, at about 40,000 {i.e., only ooe-twentieth of 
Krauze's figures j . At all events the number is considerably less than that of the 
retinal cones which are estimated by Salzer at about three and one-third millions ; 
t.^., about eight bacilli to one centripetal fibre of the nerve. 

There does not appear to be any tlichotomoue division of the separate fibres in 
Ihtf optic nerve, but there are numerous intertwinings and anastomoses between 
the different bundles. According to Michel this is particularly true in the 
retina and alao as they approach the chiasm. 

When the occipital cortex is destroyed, its coronal fibres 
atrophy, together with the majority of the ganglion cells of the 
external geniculat^e body, of the stratum zonale of the optic thalamus, 
and those cells in the anterior corpus quadrigeminum (Monakow) 
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wljfcli romain intact after divi^iion of the optic nerve. The same 
ganglion cells alBo tlegenerate when the corona radiata of the occip- 
ital cortex alone is divided. These groups of cells evidently send 
their axis -cylinder processes to the occipital cortex, where they end 
in a fine network. Those fibres of the tractus which pass to the 
primarj' optic ganglia also terminate there in a network. In part, 
however, they merely pass through or alongside the network, and it 
is impossible to demonstrate their further anatomical course. 

Destruction of the occipital cortex destroys a large niraiber of gan- 
glion cells which send axis cylinders into the association fibres and 
cerebral commissures, and likewise the terminal networks of axis 
cylinders which are derived from the cells of other parts of the 
brain. All divided fibres and the corresponding ganglion cells will 
be destroyed. It is only in the immediate neighborhood of destroyed 
cortitKil regions that the association fibres are grouped in imperfect 
bundles, Monakow observed degeneration of association fibres only 
in an anterior direction, toward the parietal lobes, 

Hence, the distinctly visible atrophy after destruction of the cor- 
tex of one occipital lobe is confined to the corresponding part of the 
corona radiata and to the ganglion cells of the three primary optic 
ganglia on the same side, with the exception of those in the anterior 
corpora quadrigemina, which send out centrifugal fibres to the optic 
nerve. The degeneration cannot be traced farther into the periph- 
eiy^ nor is atrophy of the disc visible with the ophthalmoscope, even 
after the lapse of many years. It is only in a few cases that visible 
changes are finally seen in the tractus, chiasm, and optic nerve. 
Such rare cases are probably due to the extension of a degenerative, 
inflammatory process which, after destruction of the ganglion cells, 
also attacks the terminal network of the optic-nerve fibres in the 
primary optic ganglia, and then leads to degeneration of the fibres 
of the tractus and optic nerve, and later the ganglion cells of the 
retina. This is analogous to the previously mentioned cases (page 
1?), in which destruction of the optic nerve causes visible atrophy 
in the occipital cortex (vide Monakow, Corr. Blatt f. Schweizer 
Aerzte, 1, VI, 88, p. 346). 

All the statements hitherto made hold good only in regard to 
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adults. In the new-born the conditions are entirely different. In 
them it is evident that many combinations of fibres, which exist in 
the adialt, have not yet developed. The investigations of Bem- 
heimer showed that in the new-born the optic nerve and chiasm 
<X)ntain only a limited nimiber of medullated fibres. According to 
Flechsig's well-known assumption, they are only partly capable of 
function. If one eye or both eyes are destroyed at this period the 
degenerations are mucli more extensive. The ganglion cells of the 
priniary optic ganglia degenerate ahnost completely. In the cortex 
of the occipital lobe much less is noticeable, very probably because, 
at this time, it is insufficiently connected with the primary optic 
g;angLia and to a certain extent is still '* indiflferent. In the further 
development of the brain the occipital cortex appears to assume other 
functions* probably on account of the more marked development of 
the system of association fibres, and the entire distribution of the 
cortical regions becomes different. It is probable that the auditory 
and particularly the tactile sense accjuirea a much larger cortical 
area. But these are merely assumptions which follow in part from 
the observations of cases of congenital blindness. 

To make a brief r^sum€, we find in the optic nerve two kinds of 
fibres in approximately equal numbers: a, narrow centripetal axis 
cylinders from the cells of the ganglionic kyer of the retina, which 
terminate, in great part, in a fine network in the three primary optic 
ganglia ; and 6, thicker centrifugal axis-cylinder pro<^sses from the 
ganglion cells of the anterior corpora qnadrigemina, which spread 
out in the internal granular layer of the retina. The remaining 
f^anglion cells of the primary optic ganglia send their axis-cylinder 
processes (in the posterior third of the posterior limb of the internal 
capsule, imme<liately adjacent to the centripetal sensory tracts of the 
corona radiata) to the cortex of the occipital lobe, esjjecially to the 
cuneus. The association fibres of the occipital cortex mainly pass 
forward. [The investigations of Henschen ('^Klinische und ana- 
tomische Beitrage zur Pathologie des Gehirns," Upsala, 18&^, 
zweiter Theil) have narrowed the region of primary and direct corti- 
cal visual impressions to the calcarine fissure which is the inferior 
boundary of the cuneus. — N.] 
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3. COUBSE OF THE MOTOR NeEVES. 

The motor nerves connected with the &ye are: the motor oculi 
communis, trochlearis, abducens, facial, and, to a certain extent, 
the sympathetic. The trochlearis and abdncens each supplies a 
single external ocular muscle, the former the superior oblique, the 
latter the external rectus. The motor oculi innervates the remain- 
ing external ocular muscles and the levator palpebrae superioris. In 
addition it contains the fibres for the sphincter pui>illfe and the 
ciliary muscle. The facial innervates the muscles belonging to the 
eye which are situated outside of the orbit, particularly the orbicula- 
ris palpebrarum. The portion of the facial nerve which supplies this 
muscle and the frontal muscle is often called the ocular facial. The 

sympathetic contains 6bres 
for the dilator pupillse [if 
such a muscle exists— N.l, 
the so-called Mueller's mus- 
cle, which moderately di- 
lates the palpebral fissuret 
and for muscular fibres 
which lie in the fascia that 
closes the inferior orbital 
fissure; all of these are 
smooth muscular fibres. As 
a matter of course there are 
also nerve fibres for the mus- 
cular coats of the vessels. 

The paths of the motor 
nerves from the e3'e to the 
brain lead, apart from the 
sympathetic, to nuclei in 
the neighborhood of the aqueduct of Sylvius and in the floor of the 
foturth ventricle. Fig. 5 gives a schematic representation of their 
approximate grouping (after Magnus). 

a. The motor oculi communis passes from its nucleus through 
the cerebral peduncle (posterior longitudinal bundle and red nucleus) 
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in a wavy and scattered course, and emerges from the inneniiost 
bundles of the peduncle, immediately in front of the pons. It 
passes between the posterior cerebral and superior cerebellar arteries 
obliquely outward and forwarti, and then to the upper and outer 
wall of the cavernous sinus, where it receives a few filaments from 
the carotid plexus. Dividing into two branches it then passes 
through the superior orbital fissure at the outer side of the optic 
nerve. The upper, smaller branch supplies only the levator palpebrEe 
suijerioris and the superior rectus, the other supplies the remaining 
muscles, the internal and inferior recti and the inferior oblique. 

The nucleus of the motor oculi lies between the posterior longi- 
tudinal bmidle (the tegmentum of the peduncle) and the aqueduct of 
Sylvius, and extends from the posterior extremity of the third ven- 
tricle beneath the anterior corpora quadrigemina to a point beneath 
the posterior corpora quadrigemina. It consists of an accumulation 
of multipolar ganglion cells, some of which are closely aggregated , 
others are more scattered, and those from each side come in contact 
on the median line. Some of the ganglion cells are situated be- 
tween the fibres of the posterior longitudinal bundle. Shortly after 
emerging from the lower and outer side of the nxicleus the root fibres 
anastomose freely witli one another. The constitution of this nucleus 
is very complicated, and in the main we follow the description of 
Perlia, who has published the most recent and exhaustive accoimt 
of it (Archtv f. OpMhalmologie, XXXV, 4, p. 289 et seq. Fig, f. 
follows his scheme). 

We m^iy distinguish an anterior smaller (1-2) and a posterior 
larger portion {'i-S), In the larger nuclear mass is a central group 
in which the ganglion cells from both sides meet beneath the aque- 
duct of Sylvius (Perlia *s central nucleus 8) and a lateral division 
(4-7). In the latter Gudden has distinguished an upper (dorsal) 
portion situated a little to the outside (4, 5), and a lower (ventral) 
portion, situated to the inside (6, 7). Perlia has rendered it very 
probable that each of these parts is again subdivided into an anterior 
and posterior group. To these five groups may be added another 
(3), first seen by Eclinger, and arcurfitely described by Westplml, 

who distinguished a central and a lateral portion. It has approxi- 
2 
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raately the shape and poeition shown in the Bcheme, and its ganglion 
cells are smaller than those of all other parts f>f the nucleus. 

In the anterior smaller division two groups are recognized on both 
sides: a median (2) and a lat-eral (1) group. The latter rmis ob- 

\liquely outward and 
was first described bj 
1 ' I U 1 DarkBchewitsch. Ae- 

/""^^ \l \/ j^6^Pr\l cjording to him {Arch, 

/. Anat. u. Phys.^ 
1889, p. 107) this upper 
nucleus (presumably of 
the sphincter pupillee 
and the muscle of 
acoommod ati on ) pos- 

^ I \ ^ sesaes smaller cells and 

^ V^X ^^^^^^^^A \ sends out finer fibres 

than the other cell 
groups (with the ex- 
ception of the Edinger- 
Westphal nucleus 3). 
The fibres of this nu- 
cleus are said to pass 
along the posterior 
cerebral commissure in 
its more ventral por- 
tions, and become meduUated at an earlier period than the dorsal 
portion. They are said to be derived in part from the pineal gland, 
whose inferior medullary layer they constitute j fibres from the loops 
of the lenticular nucleus are doubtful. According to Darksche- 
witfich the afferent fibres undergo partial decussation. According to 
Spit^ka (Centraibl. f. Nervenheilk., 1889, p, 105) they do not. The 
anterior lateral nucleus (1) is connected with the main group by 
bands of fibres; there is also an exchange of fibres with the anterior 
median double nucleus (2), which lies deeper and more centrally. 

The Darkschewitsch nucleus (1) is also said to derive fibres from 
the region of the brachium of the anterior corpora quadrigemina 
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(tractiiH fibres) . The complexity of the oculomotor nucleus implieB 
a corresponding richness iu the number of its afferent fibres. We 
find a thick meshwork of fibres which start from it or go to it, curv- 
ing upward around the aquetluct through its gray matter. A prom- 
inent addition to the motor oculi nucleus is formed by the fibres of 
the posterior longitudinal bundle of the tegmentum (sensory fibres 
from the opposite side of the body) which terminate here iu great 
part (in the neuropilemma). According to Flechsig and Edinger 
the fibres of the posterior longitudinal bundle^ in a foetus of nine 
months, are mediillated, and therefore capable of function only in 
so far as they terminate in the motor oculi nucleus, but not farther 
forward. In adults the posterior longitudinal bundle is also said to 
contain fibres from the loop of the lenticular nucleus. According to 
Meynert these represent the projection system from the hemispheres 
to the gray matter of the central canal (aqueduct). 

According to Gudden and Spitzka the motor oculi nerve takes its 
origin from the nucleus in such a way that its fibres pass out from 
the anterior division (1, 2) and the inferior part of the posterior divi- 
sion (6, 7) of the same side, and fi^om the superior part of the poste- 
rior division (4, 5) of the opposite side. According to Perlia (utde 
the scheme) the crossed part is derived only from the posterior cell 
group (5) of the upper part of the principal nucleus, and some of the 
decussating fibres pass downward in the raphe and then bend into 
the posterior longitudinal bundle ; in my opinion the latter fibres are 
oentri|>etal. The anterior division of the superior cell group (4) 
gives origin to uncrossed fibres. 

All the axis cylinders derived from the muscle nucleus become 
fibres of the motor nerve, so that all the other fibres must pass to the 
nucleus and— -if they do not merely pass through— must terminate 
there in the network. From the standpoint of the nucleus they are 
centripetal. The fibres which are positively demonstrated to be of 
this character are: 1, sensory fibres from the opposite half of the 
body, in the postal or longitudinal bundle of the tegmental region of 
the peduncle. In fact they undergo another decussation in the raphe. 
They are medullated even in the foetus. 2. Tractus fibres, corre- 
sponding to the opposite half of the field of vision, {.wssibly inter- 
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mpted by ganglion cells. They come from the external geniculate 
body» passing in great part in the anterior brachium of the corpora 
quadrigemina and from the anterior corpus quadrigeminum to the 
oculomotor nucleus (Meynert's fibres). For clinical reasons and 
from the results of experiments, it is also evident that fibres of the 
corona radiata must pass to the muscle nuclei. It la very probable 
that th^ fibres pass, in great part, along Gratiolet^a optic radiations 
and originate in the cortex of the "visual sphere." We will again 
return to this point. 

Where and how the numerous connecting fibres between the dif- 
ferent groups of nuclei begin and end can only be surmised, because 
we possess no positive data. 

The individual cell groups evidently correspond to the individual 
muscles supplied by the nerve, as was first shown by the experi- 
mental investigations of Hensen and Voelkers {Arch,f. 02}Mh.y XIX, 
1). There is great difference of opinion regarding the details in 
man. It appears to be certain, however, that the nuclei of the 
sphincter pupillje and the ciliary muscle lie in front of the others, 
and it is very probable that the nucleus for the levator paipebrfe 
BUperioris lies in front of those for the other voluntary muscles. 
Westphal claims that accommodation and movement of the iris are 
regulated by the nucleus (3) named after him, while Darkschewitsch 
makes the same claim for the nucleus (1) named after himself. 
Both nuclei, particularly the former^ are characterized by the small 
size of their ganglion cells. 

With regard to the principal nuclear mass we assume that those 
cell groups (4, 0, 7) which send out nerve fibres on the same side 
are involved in movement of the eye to the inside, those from which 
fibres pass to the nerve of the other side (5) take part in movement 
to the outside. We then have the following distribution : Number 
6 and the central nucleus 8 correspond to the internal rectus. We 
shall hardly go astray in assuming that 8 presides over the move- 
ment of convergence and that 6, by means of its connections with the 
opposite abducens nucleus, presides over the action of the internal 
rectus in the conjugate movements of the eye. The direct conti- 
guity of the Edinger- Weetphal nucleus (3) to the central nucleus {for 
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convergence) testifies to the intimate relations of convergence and ac- 
commodation. Both are almost always associated with a movement 
downward, hence the nucleus for the inferior rectus is to be eougiit 
in 7; 4 would correspond to the superior rectus, 5 to the inferior 
oblique^ both of which aro concerned in the upward movement of 
the eye. Experiments and clinical observation make it probable that 
the nucleus of the superior rectus lies in front of that of the inferior 
oblique. 

Westphal assumes that 3 presides over accommodation and move- 
ments of the iriB. The case horn which he draws this conclusion 
{Deutsche med. Wochen., 31 » III, 87) was that of a man suffering 
from chronic progressive paralysis of the external ocular muscles; 
the pupil reacted to accommodation but not to light. At the autopsy 
the trunk and nucleus of the motor oculi were found degenerated; 
groups of gauglion cells were present only in the most anterior portions 
of the nucleus on bi>th sides of the raphe. This case simply proves 
that accommodation was still present; the associated movement of 
the irig occurs in a purely mechanical manner, inasmuch as the 
blood is forced momentarily into the iris by the contraction of the 
ciliary muscle. If we regard 3 as the accommodation nucleus, then 
nucleus 1 would regulate the pupillary movement by the sphincter 
upillai (Darkschewitsch), These assumptions agi'ee very well with 
our previous anatoniical and clinical observations and to a sufficient 
degree with those derived from experiments on animals- The latter 
only permit cautious inferences with regard to the conditions in 
man. Nucleus 3 would then be left for the levator palpebrae superi- 
oris. This muscle, in correspondence with the comparatively iso- 
lated position of its nucleus, assumes a special position, inasmuch as 
it 18 often paralyzed alone or is alone intact in paralysis of the motor 
oculi nerve. It is not necessary, as Mendel would infer from certain 
experiments on animals, to locate the nucleus of the ''ocular facial" 
nerve in the hindmost |iart of the nucleus of the motor oculi. This 
is disproven by clinical experience in the human subject {mde 
3hi€nch. med. Wochen.^ 1887, p. 902). 

Tlie scheme adopted does not agree entirely with the well-known 
one of Kahler and Pick, in which the centre for actrommodatiun is sit- 



THE EYE IN RELATION TO BISEASE- 



iiated in front of that for the sphiticter pupUliB^ but agrees very well 
with Starr's scheme {Journ. of Nerv. and ^lent. D^isease^ May, 
1888), which was constructed acconling to the doctrine of probabili- 
ties, from 20 cases of partial niotoroculi paralysis. The nucleus for 
the levator paliJebrae superioris [2) lies nearer, in ray scheme, to the 
median line than has been hitherto assumed {viz., ooriespondiog 
about to the anterior portion of 4). 

Perlia's echeme agreeis essfiilially with that of Siemerling (Arch. f. P/^h, 
u, Neri\ , XXIT, SuppL , p, 152) , The latter is inclinetj to placte the nucleus for 
tlie levator pnlpebrcD superioris at the posterior extremity of the motor ocuU 
nucit«U8, where lie found a certain j^oup of cells intact in a c-ase of ophthalnio- 
plegia without affectioti of thia muscle. This would coincide with Mendel's 
opinion. According to a moro recent publit^tion (Uk, XXllt, 3), with regftrd 
to tlie findings in a case of congenital unilateral ptosis, he again opposes tins 
view. Positive findings in an acquired unilateral ptosis alone would be con- 
■vincing. In Boediker's case {^'mrol^ Cmtr., 1891, p. 187) the more pc^terior 
part of the motor oculi nucleus was intact, and there was no ptosis. The median 
aoterior groups (my levator nucleus) were ako intact. 

Hence the motor oculi nucleus of each side contains the nuclei of 
those muscles which take part in the movement of both eyes toward 
the opposite side, t.e,, the intenial, superior and inferior recti of the 
same eye and the inferior oblique of the opposite eye. The former 
muscles take part in movement of the eye inward, the external rec- 
tus, sup<L»rior and inferior oblique take part in outward movement. 

6. The trochlearis nucleus is merely the most posterior part of 
the motor oculi nucleus; but its ganglion cells are larger than those 
of the latter. The fibres originating in it pass backward and in- 
wani to the valve of Vieussens at the upper end of the fourth ven* 
tricle, where they decussate with those of the other side. The nerve 
emerges on the posterior surface of the valve of Vieussena, bend^ 
around the processus cerebri ad corpora quadrigeraina and the cere- 
bral peduncle forward and inward, lies immediately beneath the 
free border of the ten tori ima, perforates the dura mater behind the 
posterior clinoid process, and passes through the superior orbital fis- 
sure into the orbit, where it passes above the origin of the ocular 
muscles to the superior oblique muscle, 

The root fibres for th^ inferior oblique also decussate, as we have 
seen above (Fig. (I, Nucleus h), 
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According to Siemerling {A>«rt>/. CmitmlbL^ iHiy, p. IHS) 
Weetpbal's posterior trtxihlearis nucleus {Arch. f. Psych,^ XVIII) 
has Dothing to do with the trochlearis nerve. According to Schnetz 
it belongs to the gray matter of the central canal *' 

c. The abducent nucleus lies about at the middle of the floor of 
the fourth ventricle beneath its gray lining. The nerve passes for- 
ward through the pyramids of the medulla oblongata, emerges at 
the posterior border of the puns, and then passes to the posterior wall 
of the cavernous sinus, which it perforates and then extends along 
the outer side of the internal carotid ; here it ia said to receive fibres 
from the carotid plexus. The nerve then passes through the superior 
orbital fissure into the orbit, perforates the origin of the external 
rectus and is lost in this mtiscle. 

Accoi'ding to Spitzka {L c.) the post-erior longitutlinal bundle con- 
tains fibres which connect the abducens nucleus with the nucleus of 
the internal rectus on the same side. As the roots for the latter 
muscle do not decussate (vide scheme), this is extremely improbable, 
inasmuch as the ro<)ts of tlie alKlucens likewise do not cross. Ai> 
cording to Duval, fibres from the abducena nucleus pass to the mottjr, 
oculi nucleus of the opposite side, and this would corresptmd better 
to the actual conditions. 

d. The facial nudeua is also eituateil in the floor of the fourth 
tricle, to the outside of and a little behind that of the abducens. 

Its ganglion cells are larger than those of the adjacent abducens 
nucleus. The root fibres encircle the latter; after beiug joinetl they 
run for some distance to the outside beneath the gray matter of the 
central canal and then bend fr^rward (knee of the facial nerve). The 
nerve makes its appearance at the posterior border of the pons, out- 
aide of the olivary bodies, passes into a groove of the acoustic nerve, 
and then takes its well-known way through the Fallopian canal nf 
the petrous portion of the temporal bone. It emerges from the 
stylomastoid foramen and then nullifies in the shape of a fan into the 
muscles of the face. 

In view of the fact that in about ninety* per cent of all " central" 
facial paralyses the orbicularis palpebrarum and frontalis muscles 
which are supplied by the superior facial escape, while tliey are 
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affected in peripheral paralysis, Mendel removed tbeee muscles in 
a rabbit aod two guinea pigs. In all three animals atrophy devel- 
oped in the posterior part of the motor*oculi nncleuB on the aide oper- 
ated upon. He is therefore inclined to believe that the nucleus of 
the ocular facial is separated from the rest of the nerve and is more 
closely related to the nucleus of the motor oculi. In the discussion 
on the question Uhthoff and Hirschberg did not accept this sugges- 
tion, at least in regard to the human subject {vide p. 21). We will 
hereafter offer another explanation for this fact. 

€. The motor sympathetic fibres of the eye are derived from the 
superior cervical ganglion and pass through the carotid pleiois. 
When farther central they are governed by the lowermost part of the 
cervical cord (about at the level of the sixth and seventh cervical and 
first dorsal vertebne). Irritation of this part causes spasm; its de- 
struction causes paralysis of the corresponding muscular fibres 
(Budge's cilio'spinal centre). The details of the course of these 
fibres, which cannot be demonstrated anatomically, will be discussed 
under the heading of muscular disorders. 

Apart fi-om connecting fibres and decussations between the miiB- 
cle nuclei of the same name on both sides (rectus intemus and infe- 
rior, obliquus superior, sphincter pupillae, and probably also the 
ciliary muscle) or different mi^cle nuclei of the same side (alxlucens — 
internal rectus of the other side), the connections with cells of higher 
cerebral ganglia are known very imperfectly and in the main must 
be inferred from experiments and clinical observations. There is no 
doubt of close relationship to the primary optic ganglia (Meynert's 
fibres between the anterior corpora quadrigemina and the muscle 
nuclei). Centrifugal fibres of the corona radiata must also termi- 
nate in them, as in other muscle nuclei, but we possess no further 
anatomical knowledge concerning this point. A part of the anterior 
cotitral convolution, immediately above the speech centres, »eems to 
be connected with the origin of the inferior facial nerve. Injury to 
a Bpot in front of and above the one just mentioned, in front of the 
centre for the upper limb, gives rise to crossed ptosis. This region 
is accordingly connected with the nucleus of the motor oculi, at least 
with the nucleus for the levator palpebrsB superioris of the other side. 
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The external ocular muficles may be made to perform co-ortlinated 
movementB (chiefly toward the opposite side) from manj' parts of 
the cortex, but especially from the " visual sphere. 

3. Course op the Sensory Nerves. 

The ©ye obtains its sensory nerves from the first and second 
branches of the trigeminus, the latter supplying only the lower lid. 
The nucleus of origin (probably the nucleus of termination) for the 
large sensory root of the fifth nerve extends from the middle of the 
aqueduct of Sylvius on the outside of tlie mot<ir oculi and tioclilearis 
nuclei to a point beyond the beginning of tlie central canal of the 
spinal cord. It is usually semilunar in shape on transverse section 
(vide scheme, Fig. 5, p. Iti). It emerges from a groove in the cms 
cerebelli ad pontem. Hence we distinguish ascending and descend- 
ing root fibres. The latter contain an addition of crossed fibres from 
the cells of the lobus ccerulens. These pass along immetliately be- 
neath the floor of the fourth ventricle to the raphe, decussate, are fre- 
quently intermingled, and there bend into the common trunk. The 
descending fibres likewise possess an origin from the raphe itself; 
these fibres decussate, and, according to Meynert, are derived from 
the cerebral peduncle. The nucleus of origin at the level of the 
point of exit of the nei"ve consists of a clump of gelatinous matter, 
similar to that in the posterior horn of the spinal cord; into this pass 
fibres from the cerebellum. The larger number of trigeminus 
fibres are ascending (Wernicke). If we take into consideration the 
direction of conduction, which is the decisive element, then the or- 
dinary terminology is incorrect. The "descending" fibres conduct 
upward, the ascending'' fibres conduct downward toward the 
spinal cord. 

The entire sensory portion of the trigeminus enters the Gassed an 
ganglion, from which the three branches of the nerve arise. The 
first and smallest ijranch rutjs forward, at first adherent to the outer 
and upper walls of the sinus cavemosus, and passes through the su- 
perior orbital fissure into the orbit. It sends the lachiymal nerve to 
the conjunctiva and the integument of the outer angle of th© eye, 
the front-al nerve (supratroc^hlear and supraorbital) to the upper lid 
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and forehead, and the naao-ciliary nerve which passf?tj with the abdu- 
eens through the origin of the external rectus. The branchea of 
the last-named nerve are thy ethmoidal nerve — which passes through 
the anterior ethmoidal foramen to the craniai cavity nnd then 
through the laniiua cribrosa to the nasal cavity^ and supplies the 
integument of the ala nasi helow the nasal bone — and the infra- 
trochlear nerve which supplies the root of the nose, the upper lid, 
lachrymal sac, cartinculii, and inner half of the conjunctiva. The 
lower Hd obtains its sensorj' tibres from the second branch of the 
trigeminus, which passes through the foramen rotiuidum» tlieu 
through the pterygo*pahitine fossa, the inferior orbital fissure, the 
floor of the orbit, and the infra-orbital canal. The nerves which 
emerge from the latter beneath the middle of the inferior rim of the 
orbit, diverge in the shape of a fan and form the pes anserinus 
minor. The motor root of the trigeminus arises in front of the 
facial nucleus, passes between the anterior transverse fibres of the 
pons, and does not form part of the Gasserian ganglion but enters en- 
tirely into the third branch of the trigeminus; it has nothing to do 
with the eye. 

The destination of the ^vxis cyliuders of tlie ganglion cells of the 
trigeminuB nucleus is unknown. It is probable that ptirt, at least, 
pass to muscle nuclei in the brain and cord, and that in great part, 
together with the sensory track of the entire body, they pass to tlie 
opposite optic thalamus, where the reoeivetl impressions are meta> 
morphosed by ganglion cells and conveyed mainly to the cortex of 
the parietal lobe, but undoubtedly also to other regions (cerebellum). 

The motoV, sensory, and sympathetic nerve fibres for the interior 
of the eye and the cornea — with the exception of those which 
along the optic nerve itself and the central vessels of the retina — 
through the ciliary ganglion before entering tbe eye. This is situ- 
ated in the posterior part of the orbit between the external rectus and 
the optic nerve, and is about 3 mm. in diameter. It receives pos- 
teriorly three roots (which exhibit manifold variations in Individual 
cases); anteriorly it sends the ciliaiy nerves to the eye. 

The motor root is derived from that l>ranch of the motor ocuH 
which passes to the inferior oblique (short root), the sensory root 
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from the naao-ciliaiy nerve after its passage through the origia of 
the external rectus (long root); the sympathetic root is derived from 
the carotid plexus in the cavemouB sinus and passes through the su- 
perior orbital fissure either to the ganglion iteelf or to its seust-iry 
root. From the ciliary ganglion are derived the long and short 
ciliary nerves to the choroid, ciliary body, and iris, and particularly 
to the internal muscles of the eye, the ciliary muscle, sphincter and 
dilator of the pupiL 

The sensory nerves of the cornea (probably also of the sclera) pam 
along the path of the ciliary nerves. But the sensory tract of the 
cornea is not sharply defined from the tract of the conjunctiva, vrhich 
is supplied by twiga from the first branch of the trigeminus (Bou- 
cheron, Compt. Rend, de la Soc. de Eiologie, ISOi)). 

The origin of the motor root of the ciliary ganglion from the 
motor-oGuJi branch to the inferior oblique makes it possible that the 
latter muscle, together with the sphincter of the pupil and accommo- 
dation, should alone be paralyzed if a peripheral (orbital) lesion 
affects this branch exclusively. 

B* Disorders in the Domain of the Ocular Nerves and 
their Central Origin. 

Here the chief importance attaches to the optic nerve and to those 
parts of the brain which are connected with its origin; next to the 
nerves of the muscles, the sympathetic and the sensory nerves. We 
must distinguish : a, peripheral disorders, extending to the origin or 
termination in the brain; 6, intermediate, i.e., nuclear or gan- 
glionic disorders, when the ganglia of origin are attacked i and c, 
central disorders proper, whose causes are located more centrally in 
the brain. 

1. Optic Nerve. 

Affections of the optic nerve and its centre of origin produce 
Tisual disorders in the proper sense of the term. The peripheral dis- 
orders are located in the eye, in the optic nerve, chiasm » and trac- 
tus; the ganglionic, in the three primary optic ganglia; the central, 
in Gratiolet's optic radiations and the occipital cortex, and also, so 
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iar as visual impressions in the brain can be traced^ in the systems 
of associative fibres of the occipital cortex and in the other parts of 
the cerebral cortex which are connected therewith. 

A, Peripheral Visual Disorders. 

The peripheral visual disorders really belong to the field of spe- 
cial ophthalmology* and will be discuased here as briefly as possible. 

1. Jnt radicular Visual Disorders. — These may consist of 
opacity of the refracting media and irregxdar shape (astigmatism) of 
the refracting sm^aceB of the cornea and lens, or of improper focus- 
ing on the retina. An important difference between these two forms 
ii* shown by the fact that, with equal vision, colored {ivd and blue) 
ecjuares are recognized as such at a less distance when tlie media are 
opaque than when we have to deal simply with incorrect focusing 
of clear media (uncorrected errors of refraction and astigmatism) . 
In 1x)th casee the visual field is normal. 

If the visual disorder is owing to changes in the choroid, retina, 
or optic nerve, the color sense is usually disturbed to a greater extent, 
especially as regards quality, at least when the retina and optic nerve 
are implicated to a notable degree. We can often demonstrate de- 
fects of the field of vision, either concentric or sector- shaped nan-ow- 
ing of the field, or single or more or less numerous scattered blind 
or amblyopic spots (scotomata). These are either seen as mist, 
smoke, etc. (positive scotoma, especially when the percipient parts 
of the retina, occasionally also the conducting fibres, are not entirely 
inaipable of function), or they are only demonstrable on testing the 
field of vision (negative scotoma). Total removal or destruction of 
an eye also causes a corresponding negative scotoma. 

In diseases of the fundus oculi proper the disturbance of the color 
sense may be twofold. 

a. The same as that which appears in the nonual individual 
wlion the illumination is diminished j gradual narrowing of the vis- 
ible sjjGctrum from both sides, weakness of color with bilaterally nar- 
rowed spectrum, because on the one hand red, orange, and yellow, on 
the other hand blue and violet can be distinguished less and less dis- 
thictly), so that gradually the middle of the spectrum appears color- 
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less and only a more refractive (cold) color called blue, and a lees 
refractive (warm) color, usually called yellow» rarely red» can be dis- 
tinguished (green-blindness or two-color vision with bilaterally oan- 
tracted epectrum). Finally, even these two coloi-s can no longer be 
distinguished, and only the middle of the spectrum appears color- 
less (white to gray) (total color-blindness with bilaterally strongly 
contracted spectrum)* This form of color disturbance is observed in 
diseases of the conducting apparatus, the optic nerve, and probably 
also the larger of nerve fibros in the retina, and is therefore best 
called " conduction color disturbance." In these cases it is found not 
infrequently that, although there is color-blindness in onlinary day- 
light, the colors are still recognized correctly (Kniea, " Heidelberger 
Berichte," 188f^ p. 7) in a very intense Ught (sunlight). 

The second form of color disturbance is very closely allied to 
the condition of one with normal color sense, who looks through a 
yellow glass, until the yellow sensation is no longer subjectively 
notic^ble, until yellow and white appear almost identical. 

It is well known that looking through a yellow glass at first causes 
a very decided feeling of being dazzled, although objectively less 
light enters the eye, inasmuch m the violet rays are removed.' 
Apart from the already mentioned confusion of yeUow and white, 
red and green are recognized very well (appearing more vivid), blue 
to a lees extent (with a dark yellow glass it is seen as green; but 
then the spectrum is also noticeably contracted at the red end). 
Violet appears black, carmine red {i.e^t red and violet) appears dull 
Ted. An exactly similar disturhance of color is found in choroidal 
affections with implication of the exttjrnal layers of the retina, de- 
tachment of the retina, etc. The similarity becomes still greater 
when, as happens not infrequently, though temporarily, in acute 
cases, objects are seen colored (usually yellow, more rarely green). 



' In former years marksmen in shooting for prisces not infrequently used yel- 
low glasseB in order to improve the sight. To me, who wear not fully correct- 
ing concave glaases, Snellen's t«st types appear, through a yellow glass, in some- 
what aharper outlines than before, evidently liecause the focus of the rays in 
yellow light falls a little farther hack in the eye than in the case of mixed white 
daylight. The recommendation of santonin in diseases of the optic nerve prob- 
ably depended on this subjective increase of distinctness. 
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aoalogpotai to liie yellow vision which oocais oocasionallj in janndioe. 
By the perimeler the boandaries of blue are foimd coDtracf^d to a 
Ipcater extent than those of red and green. This is also the case in 
santonin poisoniBg, 

Eridetitly we have to deal hefe with molecular changes or abnor- 
mal ptooESHee of deoompoeition ^ in the percipient exiemal retinal 
lAjm. Peiiiape there is a local haematogenoos fonnatioD of bile 
pi^gmtmt. The action of santonin mar also be similar. The media 
are sometimea visibly colored yellow, for example, in detachment of 
the retina. 

If the color disturbance under a is attributed to the conductive 
apparatus, this second form may be aptly called perceptive color 
dlnturhanoe." They may occaeionally be associated with one 
anoiher. As both color diseaeee often appear only in patches in the 
field of vision, very different fields of color vision are possible. 
Color flootomata of the second variety aie the causes of the very 
striking fields of color vision with reversal or mutual intellection of 
thii boundaries for the different colors. 

After these preliminary considerations certain often-mentioned, 
more or lees peripheral visual disorders will be more easily under- 
ilood. We refer to day and night blindness, retinal asthenopia^ 
dazzling, anaesthesia and hyper^stbesia of the retina. In tlieir de- 
icriptiun we follow Leber (Graefe-Saemisch's "Handb. d. Augen* 
beilk,," V, p. dSO et se^. and p. 1^005 ei aeq.). All these visual 
disorders are very often the results or concomitants of constitutional 
diseam. 

"We must assume that in the act of vision photochemic actions 
are produced in the external layers of the retina by the entrance of 
light. The products (decomposition products, carbonic acid, etc,) 
act injuriously and must be removed by the blood-vessels and lym- 
phatics, while restitution (albuminoids, oxygen, etc.) for the de- 
composed and used-up material is furnished by the arterial blood- 



> Allied firnc^feeH (fatty d^^^eneration) in the epitheliuiti of the conjunctiva 
nuiitt (lino Im-i HMBUiiied in so rulled xeroaia conjunctiva+, which is often associated 
with f'vident nutritive disturbances in the external retinal lajeiiB (night blind- 
nam, torpof ri^tina^) . 
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vessels. Under normal conditions consumption and supply must 
stand in a certain bai-monious relation. In a like m^ner the con- 
duction in the optic nerve, by means of which analogous processes 
'Are induced in the ganglion cells of the brain, must be carried on 
normally. As in other localities, the accumulation of products of 
disintegration cause^i fatigue. 

The nutritive material for the outer layers of the retina is fur- 
nished by the chorio- capillar is of the choroid. The products of dis- 
integration may pass in pEirt into the vitreous, but are also partly 
removed from the eye through the lymphatics of the retina and optic 
nerve. This affords the possibility of their disturbing action on con- 
duction in the optic nerve. 

Eetinal asthenopia is abnormally rapid exhaustion of tlie eye, 
similar to that found in weakness of accommodation or insufficiency 
of the internal recti, albeit the latter conditions are not present. There 
is also absence of conjunctival hypersemia which may produce simi- 
lar symptoms. Retinal asthenopia is usually a symptom of a general 
aniemic-chlorotic or neurasthenic condition. It is the most striking 
symptom simply because the patients, on account of the inability to 
follow any occupation, feel the giving way of the eyes with special 
severity. Recovery will only result from appropriate general treat- 
ment which is often very tedious. In severe cases the use of the 
eyes is directly painful (neuralgia bulbi) . 

The symptom depends upon imperfect nutritive changes in gen- 
eral, upon insuiBcient restitution despite normal disassimilation. It 
is very difficult to determine how much is peripheral, how much 
central in character, because similar defective conditions of nutri- 
tion must also be present in the central organs. 

In retinal hypersesthesia there is excessive sensitiveness of the 
eyes to ordinary daylight, especially to higher degrees of illumina- 
tion, while the acuity of vision and the field of vision are normal 
when the illumination is lessened. It is very often a part of gener- 
ally increased irritability of the entire nervous system (irritable 
weakness) and similar symptoms also occur in inflammatory affec- 
tions of the eye, especially of the cornea and conjunctiva. We must 
assume that the photo -chemical action of light causes much more 



n 



THE ETE IN BELATION TO DISEASK. 



oonsiderable, perhaps also more dcieplj spreadisg, abnormal disinte** 
giations, whose products Ujemselves act as irritants. 

Photophobia ma^v be peripheral in character from causes local to 
the eye, or it may be the result of brain disease ; for example, in men- 
ingitifi, when tlie products of inifammation give rise to an irrltatiTe 
condition in the optic nerve or the cerebral cortex. The absence of 
the excessive sensitiveness to light results in the condition known as 
day blindness (nyctalopia) . This coincides with hyperspsthesia of the 
retina so far as regards the visual disorder^ viz, » impairment of vision 
with ordinary or bright illumination, improved or normal vision 
with lessened illumination. This is observed when, for any reason, 
an abnormal amount of light enters the eye (large coloboma of the 
iris, mydriasis), or in imperfect pigmentation of the fundus oculi 
(albinism and the like) » and alBo in certain diseases of the retina 
(Arlt's retinitis nyctalopica) and the optic nerve (intoxication am- 
blyopia). In all these cases the efficient factor appears to be the 
insufficient restitution of the material employed in the act of vision ^ 
this being sufficient only when the action of the light is diminished. 

Similar symptoms are found in those who have lived for a long 
time in the dark^ for example, in dark dungeons. The diminished 
fiutritive changes which have become habitual in those parts of the 
retina which are sensitive to light do not suffice in bright daylight, 

V. Graefe originally applied the term retinal aniesthesia to a con* 
dition in which central vision was more or less impaired, and the 
field of vision, in particular, had undergone pronounced concentric 
narrowing. On pressing upon the insensitive parts of the retina the 
well-known phosphenes could generally (though not always) be pro- 
duced, and hence it was inferred that conduction was unimpaired, 

Foerster ("Heidelberg. Ber.,** 1877, p. IGS) has called attention to 
the fact that often the narrowing of the field of vision can only be 
demonstrated when the moving object is carried from tho point of 
fixation toward the periphery, but not when it is carried in the 
opposite direction. 

The ophtluilinoscopic appearances are normal even after the con- 
dition h*is histed for years. The condition may appear and disap- 
pear suddenly. In the highest grades there is complete blindness 
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with or without normal reaction of the pupils to light. Within the 
existing field tho color sense may he normal It may be dimin- 
ished, even to total color blindness, in the conductive form of dis- 
turbed color sense descriljod on page 2£>. In rarer cases we find a 
disturbance of color which approaches more closely to the disturb- 
ance of sensation there described. Other "nervous" disorders are 
often present. 

Anaesthesia of the retina is often observed in children at the 
period of puberty and in nervous women. A special form is de- 
scribed as hysterical amblyopia and amaurosis. It may also Ije due 
to injury (traumatic hysteria). Both ftirms will again engage our 
attention. 

The location and cause of the disease are not at once evident. 
The retina, the conducting elements, and the central organs may be 
affected, and in different ways in different cases. Vfi^motor disor- 
der is the most probable cause, although not in the distribution of 
the central artery of tho retina. 

If the nutrition of the external layers of the retina by the choroid, 
particularly by the chorio-capillaris, were imperfect (as in spasm of 
the ciliary arteries), the symptoms of pure retinal anfBetbesia would 
result. The periphery of the retina would suffer most ; the macula, 
which is much more favorably situated as regards nutrition, might 
still perform its function in a tolerable degree. The result wouM be 
cjoncentric narrowing of the field of vision with more or less intact 
central vision. The pigment epithelium would make it impossible 
to recognisse the condition with the ophthalmoscope. Moderate 
pressure on the eye produces eicactly similar phenomena, including 
the pressure-phosphenes. 

On the other hand^ interference with the optic nerve, anywhere 
in the region of the optic foramen, also produces concentric narrow- 
ing of the field of vision, because the fibres of the macula are most 
protected in that locality. Here the color disturbance, which is 
characterisic of interference with conduction, would also be present, 
and this is one of the main symptoms of hysterical amblyopia. In- 
deed Leber {I. c, p, 985) found even material changes in the periph- 
eral bundles of the optic nerve in a so-called hysterical amblyopia 
3 
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without ophthalmoscopic findings. Even In this location of the 
affliction the ophthahnoscope would show nothing in the retinal vee- 
ael6» which only enter the optic nerve immediately behind the eye. 

While peripheral and central causes usually act together in the 
complex of symptoms hitherto discussed, so-called night blindness 
(torpor retinEB, hemeralopia) must be attributed in the main to a 
peripheral change in the outer layers of the retina, although the 
optic nerve may suffer seoondarily. Viaioii is perfectly normal in a 
good light, but iu twilight it fails disproportioDately. The ophthal- 
moscope shows nothing abnormal save more or less hyperssraic signs 
in the fundus oculi. Adaptation to darkness is also impaired 8o 
that the eye suffering from night* blindness requires when the 
illumination is diminished, foiu- to ten times the time required by a 
normal eye to attain the corresponding maximum of vision. In addi- 
tion the subjective light phenomena caused by pressure on the eye 
(pressure phosphenes) are decidedly diminished, and may even be 
entirely absent. In pronounced cases the disorder of color x»ercep- 
tion described on p. 29 is also present, and is chai-acterized particu- 
larly by diminished recognition of violet and blue.' 

The acute forms occur after dazzling, associated with impaired 
nutrition J for example, during the strict Lenten fasting in Russia, 
where at the same time the snow reflects a glaring sunlight ; in l>e- 
sieged fortresses, on shipboard, during scurvy or other severe general 
disturbances, after infectious diseases, etc. In these cases the fun- 
dus oculi is found normal. At the same time a characteristic xerosis 
of the conjunctiva is often present. It is to be assumed that deeply 
spreading changes in the external layers of the retina impair the per- 
ception of light quantitatively and qualitatively, This is analogous 
to the fatty degeneration of the epithelium in conjimctival xerosis 
within the inter- palpebral fissure, and which results from abnormal 
irritants (reflection from the snow, etc.) combined with insufficient 
nourishment. 

Id other cases night-blindnees is a sign of more or less acute cho- 

' In night-biindneaB the violet eensatioD is very often diminiehed at the pe- 
riphery. This will escape discovety if, as ordinarily happens, only the tests for 
red, green, &nd Hue are made. 
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ruidal diseaees— perhaps prt'ferably cliorio-retini tides and retinal affec- 
tions with decided implication of the external layers of the retina 
and intact conduction. Corresponding ophthabnoscopic appearances 
are then foimd. In such cases the color disturbance is ako more 
pronounced- Its analogy with vision through a yellow glass is still 
further increased by the fact that in very acute cases subjective col- 
ored sight occurs (usually yellow vision, more rarely green vision). 

I nmy here mention that every healthy individual by Ictoking through a yel- 
low glasH, can not anly imitate the eorreaponding disturbance of folor but also 
exliiliits the aymptoiTiB of night-blinduesB, viz., considerable slowiag of adapta- 
tiou and marked impairment of vision in the dark. 

Day-blindness also occurs as a congenital affection without find- 
ings* It is best known as a symptom of a definite form of chorio- 
retinitis, which is called retinitia pigmentosa. In this disease the 
degeneration of the pigment epithelium, the atrophy of the choroid and 
of tbe outer layers of the retina in the later stages are also visible with 
the ophthalmoscope. On account of the very chronic course a color 
disturl*ance is usuJiUy not demonstrable during the degeneration 
of the light- perceiving layers of the retina {vide the note on the pre- 
ceding page). In the places which still perform their function the 
color sense is normal, on account of tbe intact conduction. The 
marked impairment of vision in diminished illumination and in the 
dark akme shows the beginning degeneration of the percipient layers 
of the retina. 

When there is simply dazzling of an otherwise healthy eye, t'.e., 
excessive photo-chemical decomposition without corresponding resti- 
tution, the subjective symptoms are always the same as if less and 
le«s light were entering the eye, obscuration of tbe field of vision 
extending to complete blindness (for example in snow-blindness prop- 
er). The normal condition is soon restored after rest and darkness. 
On the other hand, it is easily understood that, in individual cases, 
djizzhngmay give rise to the opposite condition so that hypersesthesia 
as well as aneesthesia of the retinaf day-blindness as well as night- 
hlindness, may Ije brought about. We must not overlook the action 
of heat on the pigmented parts of the ftmdus» which may be inten- 
sified into the burning in of a solar image into the pigftient epitbe- 
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Hum (in observlog an eclipse of the sun without a smoked glaas 
The nutritive disturbances in the choroid as the result of radiating 
heat must also be reg:arded as the probable cause of the development 
of cataract in glass-blowers. 

To snm up briefly : asthenopia of the retina is its easy exhaus- 
tion; hypenesthesia of the retina is excessive irritability of the entire 
peripheral and central visual apparatus, although certain parts may 
l>e implicated to a more marketl degree. The ei^sential element of 
day-blindues^, which is, in the main, peripheral, 18 imperfect restitu- 
tion of the material iised up in the process of vision. In retinal 
anassthcisia there is diminished and often qualitatively changed 
action of light upon the percipient retinal elements, or diminished 
conducting power of the optic nerve, or both; in night blindness and 
torpor of the retina there is, in the main, only the former condition. 
All of these tenna are not veiy happily chosen. There are alao con- 
siderable differences of opinion with regard to details, but we cannot 
enter upon them here (compare, for example, Treitel, Arch. / Ophth.^ 
XXXm, 1 and 2; XXXV, 1; XXXVI, 3, and XXXVII, •^). To 
mention two technical expressions which are often used, initial stim- 
ulus (Reizschwelle) means the faintest objective light stimulus which 
can be perceived > and the differential ^stimulus (Unterschiedsschwelle) 
is the amount of difference between two impressions of light which 
can just be distinguished as possessing different degrees of brightness. 

Although the visual disorders under consideration are, in great 
part, of a peripheral character, we have discussed them somewhat in 
detail because we will again come in contact with them under the 
heading of the most varied general diseases. It is also easily under- 
stood that to a certain degree there may be combinations of 
forms mentioned, for example, of retinal anaesthesia with hyper- 
sDsthesia (photophobia). 

On account of the specific energj' of the nerves of special senf^e, 
neither the retina nor optic nerve can be the seat of real pain. But 
pains may result frt>m the entrance of light on account of the impli- 
cation of other parts of the eye or of the central organs. 

Diseases of the Optic Nerve. — If conduction is entirely 
interrupted in one optic nerve, there is unilateral blindness. The 
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pupils uf botli oyos will Dot react on tlie entrance of light into the 
blind eye, but both react to an equal degree on the entrance of light 
into the healthy eye (coneenfiual pupilhiry reaction), unless there are 
mechanical hindrances, tjuch aa synechia?. Hence, in unilateral 
blindness whose cause is situated in the optic nerve (or in the 
retina), the pupils of both eyes are equal in width, unlees complica- 
tions render this impossible. 

If an optic nerve is only partly destroyed, there is loss of function 
of all those parts of the retina to which fibres are sent by the de* 
stroyed section. Hence, according to the site of the lesion, there 
will be concentric or sector-shaped narrowing of the field of vision, 
central or peripheral scotoma, or various combinations {vide Fig. 3, 

If the optic-nerve fibres degenerate slowly, as often happens, the 
impairment of vision for the corresponding parts of the retina occurs 
in exactly the same way as if these received a much more feeble 
Illumination (amblyopic spots in a monocular field of vision). The 
scotomata are usually negative. 

At the same time there occurs, as a verj' characteristic feature, the 
color disturbance which we have railed conduction disorders of color 
and have described on page 29. It is only absent in very chronic 
cases. The field of vision when taken with the perimeter shows nar- 
rowing of the boundaries of the colors, especially of green^ red, and 
violet; subsequently these disappear completely, imtil finally even 
blue and yellow can nt^ longer be distinguis^hed. If the color boun- 
daries, as compared with the boundaries of tiie field of vision in gen- 
eral, are disproportionately narrowed, this indicates a rapidly pro- 
gressing process. If the narrowing for white and for colors is 
approximately uniform the process is slowly progressive or station- 
ary, although there are frequent exceptions to this rule. In partial 
disease of the optic nerve the color disturbance is confi^ned to 
the corresponding part of the visutil field. If the point of fixation 
or its immediate vicinity is not affected the subjective disturbance 
will be very slight, and the physician may readily overlook it, unlees 
diriect search is made for peripberBl color scotomata." 

Despite the impairment of vision a sort of da^'-blindness or hyper- 
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aBstheeia to light in the amblyopic Bpot@ may be present, ant] is 
sliown by improved vision with poorer illumination. This is espe- 
cially true in inflammatory processes in the connective tissue of the 
optic nerve, for example, in the central scotoma due to central (axial ) 
neuritis in so-called intoxication amblyopia (day-blindness, nyc- 
talopia). 

Sooner or later (at the latest, in six weeks) the ophthalmoscope 
will reveal corres|>onding findings, when there are material changes 
in the nerve fibres* viz., partial or total atrophy of the optic nerve. 
This will only be wanting when the nerve fibres themselves remain 
intact despite the interference with or even abolition of conduction. 

iJ. Disorders of the Chiasm, — ^Complete destniction or fronts 
division of the chiasm residts in bilateral total blindness with aboli- 
tion of tho impillary reat'tion to light, because all the optic-nei-re 
fibres are divided. But if the chiasm is divided in a vertical direction 
from before backward, both extenial halves of the retinae and therefore 
both internal halves of the fields of vision remain intact Hence 
there is bilateral temporal hemianopsiia. This was present in Weir 
Mitchell's case mentioned on page is. Tho hemianopsia was not 
pure because it was not due to a clean ciit exactly in the median line 
but to a progressive, destructive process (aneurism) which also caused 
degeneration of adjacent fibi-es. 

The visual disorders will var>' acconling to the part of the chiasm 
^hich is destroyed, inasmuch as sometimes the crossed, sometinaes 
the uncrossed, Vmndles are more affected. Tlie defects in the field of 
vision are almost always bilateral and often more or less homony- 
mous, r e. , they occur in similar positions on both sides : to the right, 
above» below, etc. 

If the lesion is situated in the anterior or posterior angle of the 
chiasm, the crossed bundles are usually mostly affected and more or 
less complete bilateral, tem]^roral Ijemianopsia, i.e., a bilateral loss of 
the outer halves of the fields of vision, may be the result. A quit© 
considerable number of such cases have already been pub!ishe<L 
Hemianoj^ia is rare in diseases of the chiasm and then is only 
sharply defined for a time, because the affection is rarely situated 
exactly in the median line and affects both sides uniformly. Usu- 
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all J we have to deal with progressive processes, tumors, syphilitic 
and tubercular pmliferations, etc. The anatomical conditions in the 
chiasm explain the fact that hemianopic sj-m metrical defects in both 
nasal halves of the fields of vision are so rare. A single lesion 
could produce them only under very peculiar conditions, but they 
might msiilt frora bilateral symmetrical lesions, 

Foerster (l. c, p. 113) even denies the occtureQce of bi nasal 
hemianopsia, but since then a few cases have been reported^ for 
example, by Hersehel {Jakr. f. Aug,y 1883, p. 111). But if we as- 
sume that the course of the 
fibres in the optic nerve is like 
that claimed by Wernicke 
and Schmidt- Rimpler (t^tde 
p. 4), and illustrated in Fig, 
7 — ^this course appears to be 
the exception, not the rule- 
then a single lesion in the 
anterior anf?lo of the chiasm, 
between the two optic nerves, 
may give rise to a condition 
somewhat like binasal hemi- 
anopsiu. 

From the blind j:>arts of 
the field of irision the ligjht 
reaction of both pupils cannot 
be obtiiined ; from those parts 
of the field which are still present — unless there are complications — 
both irides are uniformly innervated. The pupillary reaction to con- 
vergence, accommodation, and cutaneous irritation is present and 
equal on lx>tb sides. 

As we generally have to deal with progressive processes other 
cerebral nerves iu the vicinity of the chiasm are very often attiicked, 
for example tlie olfactory, the motor nerve© of the eye, the trigemi- 
nus, etc. Not infrequently they are attacked in succession in a typi- 
cal manner. 

It is preferable not to employ the term hemianapsia for such dis- 
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orders of the Beld of visioiif as the balf-blmdness is almost always 
only an approximate one. It would be better to speak of symmetri- 
cal defects. Hemianopsia and half -blindness would then be em- 
ployed only for bilateral homonymous forms (right-sided or left- 
sided). In incomplete bemianopijia we would Bpeak of homony- 
mous defects in contrast to sy in metrical ones, 

4. Disorder^i of ike Optic Tract. — In the optic tract at a little 
distance from the chiasm, the fibres from l>oth sides are intermin- 
gled in such a way that destruction of any part causes homonymous 
defects in the visual fields of both eyes. Slight differences in the 
position and extent of the defects do occur» because the combination 
of the fibres from both sides is not yet completely uniform in the 
beginning of the optic-nerve tract. The very fact that the fibres 
from both optic nerves, or at least the majority of them, do not run 
in bundles^ might give rise to the mistaken opinion that an ascend- 
ing degeneration of the optic nerve stops at the chiasm. On account 
of the intimate commingling of fibres, atrophies of considerable extent 
cannot be demonstrated, but there ia merely more or less uniform 
diminution in the volume of the entire tract (or both tracts). Even 
this may be compensated in a measure by a corresponding increase 
in the amount of interstitial tissue. 

Destruction of an entire tract causes typical homonymous 
hemianopsia, the retinal halves on the same side or the halves of the 
visual fields on the opposite side being lost. At the same time there 
is loss of the light reflex of the pupils, which could be excited from 
the blind halves of the retinee. There is hemianopic pupillary reac- 
tion (also called Wernicke's symptom), *,e,, the light reaction of both 
pupils is intact on illumination of both halves of the retinse which 
are sensitive to light, but does not foUow when light falls upon the 
insensitive hah'es of the retina?. '* Hemianopic light rigidity" is a 
better tenn for this condition. 

Hemianopic light rigidity of the pupil is an extremely rare 
sjinptom, because isolated disease of one tract or degeneration con- 
fined to one optic tract (this is most apt to result from a henior- 
rbage) is equally rare. Its occurrence has been doubted by a num- 
ber of writers, but a few typical cases have again been published 
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recently, so that the possiibility and hence the diagno8Ftic value of this 
symptom have been assumed (vide Martius' Charity Aunulen, 
XIII, 1888; Seguiu, of Nerv, and Ment. Dis., Nov., 1887). 

In incomplete destruction of one optic tract the hemianopsia is 
also incomplete and the defects are more or less accurately homony- 
mous. The defects are probably so much more distinctly homony- 
mous the nearer the lesion is situated to the primary optic ganglia. 
This cannot be proven by examples, however, on account of the 
small nimiber of diseases of the tractus which have been thoroughly 
observed clinieally and anatomically. 

When conduction in the chiasm and optic tract is merely im- 
peded but not abtjlishetl, the same symptoms appear with regard to 
the recop^ition of colors as in interference with conduction in the 
optic nerve, except that they are more or less accurately homony- 
mous in lx)th eyes. 

It is noteworthy that, in very pronounced interference with con- 
duction in one tracts the hemianopic or homonymous defect may be 
seen sis a positive scotoma, as a mist or smoke. This was true, for 
example, of Spierer's case {Man, /. Aug., 1891, p, 218), in which a 
hemorrhage probably took place into one tract as the result of fright 
following an earthquake. In such cases a positive scotoma is prog- 
nosticaliy favorable, because complete interference with conduction 
cannot have occurred. As a rule jwsitive scotomata are observed 
only in diseases of the outer layers of the retina, so long as the latter 
are not entirely destroyed. They also occur occasionally in dis- 
ease» of the optic nerve. I have observed this a number of times in 
so-called toxic amblyopia. 

When actual destruction of nerve fibres takes place in the pe- 
ripheral visual disorders hitherto discussed, total or partial atrophy 
of the optic nerv^e l>ecomes visible sooner or later with the opbthal- 
moscojie. Not infrequently, however, there is a certain lack of har- 
mony — ^sometimes quite pronounced— between the visible findings in 
the optic nerve and the disturbance of vision. In the first place, a 
certain time elapses before the abolition of conduction in the deeper 
parts of the nerve, the chiasm and the tract, becomes noticeable at 
the entrance of the optic nerves. In addition, the visual disturb- 
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ance is relatively marked and the ophthalmoscopic appearances are 
relatively slight when there is only interference with conduction 
but the optic nerve fibres are still intact, as, for example, in so-called 
toxic amblyopia, in the optic-nerve affections of multiple sclerosis, 
etc. On the other hand, the atrophic discoloration of the papilla 
may be very pronounccLlj and the disturbance of vision may be very 
slight or absent. The latter condition is observ^ed particularly after 
the recovery from optic neuritis. If the disturbance of vision is 
located in the eye or at the entrance of the optic nerve the vessels of 
the retina are usually more or less narrowed. If it is located behind 
the entrance of the central vessels into the optic*nerve, the c^ilihre of 
the retinal vessels may be normal fur a long time or permanently, 
even if there is complete blindness. 

In symmetrical or homonymous defects of the field of vision 
from imrtial disease of the chiasm and tract, the atrophy visible with 
the ophthalmoscope is often confined to the corresponding sector of 
the papilla, in the same way that^ in axial degeneration of the optic 
nerve, the atrophic discoloration is often confined to the outer half 
of the nerve disc. 

If there is simply interference with or abolition of conduction with* 
out destruction of the nerve fibres, and the cause is located behind the 
entrance of the central vessels into the nerve, all ophthalmoscopic 
abnormalities may hii permanently absent despite long duration of 
the process and serious disturbance of vision. Other reasons must 
then determine the diagnosis of a peripheral affection (for example, 
its unilateml character, because unilateral disturbances of vision 
cannot be located in or beyontl the chiasm). This is also true of 
typical hysterical disorder of vision, unilateral ansesthesia of the 
retina {vide p. 33), which will be considered in detail at a later 
period. 

It is a common feature of all perii>heral visual disorders that no 
light reaction of the pujnls can be obtained from those parts of the 
mon«>cular or binocular field of vi.sion which are insensitive to light, 
although both ptipils react uniformly to the entrance of light upon 
Bensitive parts. Tliis is demonstrated most easily in homonj-mous 
hemianopsia from loss of function of an entire optic tract, for the 
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recognition of which the hemianopic light rigiility of the pupil is 
decisive. 

B. Intermediate Visual Disorders, 

In the so-called primaiy optic ganglia (anterior corpora quadri- 
gemina, pulvinar of the optic tbalamuB and ejctemal genicidate 
body)» the visual fibres for the first time enter into relations with 
otlier systems of fibres. 

lu the primary optio ganglia, as in all other ganglia, are found: 1, a fine 
netwQik of the euU?ring nerre fibres; 3, a fine network of the protoplasmic 
procieises of the t^uii^rtion cells; 3, ganglion celb whkh, iii part^ Bend out nxis- 
ciylinder proceai^^s, in part do nO't ; 4, nerve fibres whicli niay simply pass 
throUi;li ; d. the neuroglia and the vessels. 

In any f^an^^lion there may be either an increase or a diminution of the tierve 
fibres, bet'Huw more axis cyliinJers may emerge than are lust in the fibrillary 
network ; and. *m the contrary, the op^wsite condition may hold good. Fibreo 
of djJTerent <sni:;ins usually meet in one ganglion, and the clTerent ax is- cylinder 
prrwesisfs have different destinationB ; but certain lines of dii'ection usually pre- 
dominute. Fihreft tnsy itlso run in both directions lietvfepn two^ranglia, 

K^pen mentis on animals with regard to the primary optio ganglia may only 
he ntiH7.ed in man with great caution, because tlmir function ditfen) markedly 
io different claas^ of aniniaSa. 

Positively convincing eases of lesions of the primary optic ganglia 
are very few if we regar«l only their clinical symptoms. It is known 
that destruction of one pulvinar oanses crossed hemianopsia, and 
that the anti^rior corpora quadrigemina may be destroyed withont 
Qotable disturbance of vision, 

Gowers observed choked disc, but withont complete blindness, 
after consider a tile destniction of the anterior corpora quad r i gem itia. 

Nietlen obsei'ved complete d*/struction of the corpora quadri gem- 
ma without pronounced disorders of vision. The slighter the 
sympfoms, the purer and more important is the case and the experi- 
ment. Destruction of the parts with almost intact vision is convinc- 
ing. It is eviflent that the anterior corpora quadrigemina have 
Qothing to do witli conscious vision. 

Acconling to Kothnagcl there are found, in disease of the cor- 
pora quadri gpmina, cerebellar ataxiii and disrtnlf^r of the ocular 
movements, but not of the pupillary movements and of vi^^ion. 
According to Eisenlolir {MhoivIi. mt'd. IVnchen., 20, p. ini). nn the 
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other hand, the movements of the pupils are controlled by the ante- 
rior corpora quadrigemina. After a shot from a revolver the bullet 
was found encapsulated in the right anterior corpus quadrigeminum ; 
in addition to the other symptoms?, the right pupil was nearly twice 
as large as the left, and tlie associated movements of the eyes up- 
ward and downward were interfered with. 

Knoll found the pupillary reaction intact after exiwrimental de- 
fitructioo of the corpora qnadrigeniina. 

Accoriiing to Adamuek the corpora quadrigemina are the centre 
for associated movemeuts of the eyes. The right anterior corpus 
controls the movements toward the right, the left corpus those 
toward the left. Irritation in the median line between the two 
causes movement upward with marked mydriasis; irritation of the 
most posterior parts causes pronounced convergence downward and 
myosis. 

According to Bechterew the anterior corpora quadrigemina per- 
ceive light, and exhibit relations to sensibility, to blood pressure, and 
to the vasomotor nerves. He denies their connection with pupillary 
i-eflexGS. 

Knoll obtained dilatation of the pupils on feeble irritation of one 
anterior corpus quadrigeminum ; Ferrier saw the same results in addi- 
tion to dilatation of the palpebral fissure and rotation of the head 
and eye toward the opposite side. 

In Ziehrer' 8 experiments {Arch. f. Psych., XXI, 3) every deep 
irritation of the anterior cori>ora gave rise to motor phenomena: 
acceleration of respiration, manifestation of anger, violent move- 
ments, rapid running movemente, and often nystagmus and dilata- 
tion of the pupil on the same side. Traction on the brachia of the 
corpora quadrigemina gave rise to rapid running movements, but 
division of the brachia caused no symptoms. Strong irritation of 
the posterior corpora qnadrigemina cansed tetanic rigidity which 
outlasted the irritation ; tlie eye was often closed by an almost tonic 
spasm. The motor effects on the same side of the body predominated. 

In the main, all these experiments show the relations of the 
anteria corpora qiiadrigpinina to the external ocular musclep, the 
nuclei of which are situated, in part, directly beneath them, These 
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muscles control the associated movements. The fibres to the nucleus 
of the sphincter of the pupil very probably pass in close proximity. 
Relations to conscious vision in man are wanting or ^ery slight. 
On the other hand there is a good deal in favor of the view that the 
anterior corpora quadrigemina convey to the occipital cortex the 
knowledge of involuntary ocular movements which follow upon 
light stimuli ; and these movements are either directed or inhibited 
by the occipital cortex. 

The puhanar is simply the moat posterior portion of the optic 
thalamus. The larger part of the fibres of the optic tract end in it, 
and terminate in a network. Its ganglion cells are known to send 
their axis-cylinder processes to the occipital cortex and degenerate 
after destruction of the latter (Mouakow) . 

Hughlings Jackson (Lancet^ 1874) and Pdueger {*'Ber. d. 
Bemer AugenkK/* 18TS) observed crossed homonymous hemian- 
opsia in destruction of the pulvinar by hemorrhage. In a tumor of 
the thalamus and pulvinar Dercum {Journ, of Nerv. and Ment. 
Dis,^ 1890, No. 8) observed, in addition to hemianopsia, heraian- 
opic light rigidity of the pupil, although not in a perfectly pure 
form. Hence the visual fibres to the nucleus of the sphincter must 
either pass through the pulvinar or near by it. According to Schiff, 
Magendie, and others, irritation of one pulvinar has no influence on 
the ocidar movements. Bechterew^ on the other hand, often observed 
nystagmus or, rather, nyatagfmus-like, slow movements. It is to b© 
rememl>ered, however, that, in the experiment of exposing the thal- 
amus, the cerebral cortex was removed. The results in cases of 
tumor are leas useful on account of the effect on neighboring parts. 
In one case of tumor Mills {Journ. of Nerv. and Ment. Dis.^ 1887, 
p. 707) observed drawing of the face toward the same side (crossed 
lysis) and bilateral lagophthalmus (spasm of the levator?). 
The exterual geniculate body is an accumulation of ganglion 
oeUs within the large band of fibres of the optic tract, entering the 
pulvinar. Its cells send their axis cylinders to the occipital cortex 
(Hnguenin, Meynert) in the region of the sulcus hippocampi. Only 
a part of the fibres terminates here in a network, another part passes 
alongside and through the external geniculate body to the pulvinar. 
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The only cases of isolated destruction of the external geniculate 
which are at all useful were observed by Tuerk (Zeitschr. d. d, 
Wien. Aerzte^ Xly 1, quoted by Wilbrand Hemianopsia," p. l(r3^}, 
In both cases tliere was a cicatrix in and upon the ganglion of ane 
side; during life there was notable {sic!) disturbance of vision. 
Tuerk (Wilbrand^ p. 104) also reports three cases in which numer- 
ous granular corpuscles were present in the tractus from the chiasm 
to the external geniculate body, wlxile they were absent in the cor- 
pora quadrigemina and optic thalamus. 

After destruction of the optic nerves, tractus, and chiasm in the 
adult the ganglion cells of the primary optic ganglia remain intact, 
with the exception of a group in the anterior corpora quadrigemina. 
Only its outer layer of tractus fibres degenerates, and in this way the 
external geniculate body may appear to be notably flattened, although 
its ganglion cells are intact. Exceptions are very rare, and must be 
attiibuted to the fact that we have to deal either with an ascending 
degenerative process, or that the primary optic ganglia were first 
diseased, as is very apt to happen in tabes, multiple sclerosis, etc. 
In congenital blindness these ganglia are not developed j the same 
result is produced by experiments on newborn animals (Hadlich, 
CilhL f. c?. wed. Wiss., 1880, p, 539). After destruction of the 
occipital cortex or its medidlary fibres the ganglion cells of all three 
primary optic ganglia undergo degeneration (Monakow). 

The pulvinar and external geniculate body are unquestionably of 
great importance in conscious vision. 

Inasmuch as clinical experience, pathological findings, and ex- 
periments furnish very incomplete data, we shall gain the best under- 
st^ding of the functions of the parts under consideration by careful 
study of the anatomical course of the fibres. Into the anterior corpora 
quadrigemina pass a certain number of fibres of the optic tract, and 
also a number of fibres from the so-callcii fillet. The latter conduct 
sensory fibres from the entire opposite half of the body to their ter- 
minal ganglia (corpora quadrigemina, but particularly the optic 
thalamus), not directly, but after a double interruption by ganglion 
cells, first in the spinal cord and then in the medulla oblongata. 
Sensory stimuli from the entire cutaneous surfat^e of the opposite 
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half of the body and light stimuli from the opposite half of tlie field 
of vision meet in the anterior corpora quadrigemina and optic thala- 
mus! Both anterior corpora ciuadrigemina are united by numerous 
fibres which decussate in the median line, hence the stimuli proba- 
bly act on both. 

We must pi-obably also attribute to the pulvinar, in addition to the 
afferent fibr^ of the optic tract and the efferent corona radiata, as 
in the optic thalamus itself, a comiection with the nucleus of the 
facial nerve (mimicry). 

The external geniculate body, in the main» receives optic-tract 
fibres and sends out medullary fibres to the occipital cortex. Hence 
it f oUows that, among other functions, the primary optic ganglia must 
convey or permit to pass through them involuntary reflexes from the 
organ of vision not alone to the ocular muscles but also to the mus- 
cles of the head and neck and of the entire body, first on one side, then 
en the other. The ganglia to which the fibres from the fillet pass 
preside over the involuntary reflexes from the cutaneous sensibility 
to tlie muscles of tbe eyes aud face. 

What the primary optic ganglia are to the optic tract, the internal 
geniculate body appears to be to the acoustic nerve ; it presides over 
the involuntary reflexes from the organ of hearing to the muscles of 
the eyes, head, face, and then to the entire muscidar system. 

This must be one of the functions of the primary cerebral gan- 
glion, in particular of the pulvinar and anterior corpora quadri- 
gemioa, Ijecause it is hardly possible in any other locality. 

For example, if a strong sensory stimulus unexpectedly acts upon 
the dorsal surface of the left hand, then, apart from the local reflexes, 
the muscles of the neck will turn the head in that direction and the 
external ocular muscles will focus the eye upon the irritated spot. 
The same thing happens when a noise falls upon the ear^ etc. If a 
violent sensory irritant acts upon the conjunctiva, then in addition 
to local refleite? (closure of the lids» etc.) there are others in the arm 
and hand, which are not even always useful, as, for example* rub- 
bing the eyes. Or if a light falls upon the retina, not alone are the 
liead and eyes turned in its direction, but in the degree that the 
stimulus is Intense and unexpected, motor effects follow in the 
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entire muscular Byatem : a terrified start, outcries, running, etc. All 
these movements are involuntarj''. They may be inhibited by the 
higher centres and can also be replaced by others, but this is so much 
more difficult, the more intense, unexjiected, and unusual the stimu- 
lus has been. 

It is still uncertain whether these reflexes are determinately 
acted upoO by the ganglion cells in the primary ganglia of the brain 
or are eimply conveyed through them. The latter mmit improbable, 
because, as experiments show^ the axis cylinders of the cells of these 
ganglia radiate almost exclusively into the corona radiata and to the 
cerebral cortex; they degenerate after destruction of the latter. 
The afferent sensory nerves are in their behavior similar to the pos- 
terior roots of the spinal nerves, v^hicb directly connect with all 
regiom of the spinal cord- by ascending and descending fibres, The 
visual fibres in an analogous way resolve into a network in all 
parts of the posterior horns (primary optic ganglia), and filso pass 
into the anterior horns (nuclei of the ocular muscles) without demon- 
strable anastomoses (Koelliker, Mitench. med, Wock,, March 18th, 
1890). In the spinal cord we find also abundant decussations be- 
tween the anterior and posterior horns on both sides (in the anterior 
and posterior commissures), as we also find between the corpora 
quadrigemina and the nuclei of the ocular muscles. 

According to this view, the larger part of the fibres of the optic 
tract would be resolved, in the primary optic ganglia, into fine net- 
works amid which lie the ganglion cells. The latter send their axis 
cylinders centrally through the corona radiata to the cortex. To a 
less degree the fibres of the optic tract pass through the optic gan- 
glia and are only resolved into a network in the muscle nuclei, 
whose ganglion cells preside directly over the reflex involuntary 
movements. This is also true of those fibres of the fillet which are 
connected with the optic ganglia and the muscle nuclei. The fillet 
also sends its fibres into the neuropilemma of the optic thalamus, 
whence they are svntched indirectly to the cerebral cortex as well as 
directly to the nuclei of the motor cerebral nerves. By means of the 
former the sensations are carried to consciousness, by means of the 
latter the direct involuntary reflexes are executed. 
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The peripheral stimuli which are constantl}^ entering from every 
part of the body are distributed among the different muscle nuclei 
and thus effect a certain tension (tonus) of the entire muscular sys- 
tem. If stronger stimuli enter through any organ of special sense^ 
then they will produce, in the nuclei, a condition of increased irrita- 
tion which corresponds to the point of entrance of the stimulus and 
diminishes as the distance from the latter increases (involuntary 
reflex). 

The more delicately graded and complicated are the muscular 
movementSt the more numerous are the axis cylinders and the gan- 
glion cells which belong to them in comparison with the size of 
the muscle. The same thing is true of efferent sensory nerves and 
nerves of special sense in relation to the corresijonding ganglia, 
the more finely gi'aded the perceptive qualities are. If we assume 
that an afferent fibre, which is split up into a network of fine fibres, 
conducts a stimulus to a ganglion, then the ganglion cell which 
lies nearest to the point of entrance of the fibre in question will be 
irritated most intensely, the remoter ones less intensely, in a definite 
arithmetical or, more probably, geometrical proportion to the dis- 
tance. All stimulated ganglion cells conduct, with corresponding 
intensity, the stimulus to the muscle nucleus or to the cerebral cor* 
tex, and here again the same thing is true with regard to the gan- 
glion cells, viz., that they are all innervated, but that each one is 
Etimulated with different intensity. Hence, if there is a considera- 
ble number of cells* great multiplicity of conscious or purely reflex 
movements is possible* 

This happens in the case of the eye. The number of visual fibres 
from the optic nerve and tractus, in proportion to the size of the sur- 
face of the retina, is enormously large when compared with other 
localities. This is also true of the nuclei of the ocular muscles in 
comparison with the size of the muscles innervated by them. Ac- 
cording to the location of the light impression on the retina, and 
according to its quality and quantity, the involuntary reflexes will 
be very finely graded. For this very reason it will possess a high 
degree of responsiveness to the character of the light stimulus, 

efipecially in regard to frequently recurring stimuli of the same or 
4 
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similar quality. Hence they will closely reBemble intentional, vol- 
untary mauifeatatianSj and only when the stimulus is very unex- 
pected, unusual, and intense, will they possess the character of invol- 
untary reflexes and extend to the general muscular system of the 
body, 

An exceptional position is occupied by the movements of the 
internal smooth muscles of the eye, which are influenced by the 
will to a very slight degree or not at all. According to Menders 
latest investigations {Deittsch. med, Wock.^ 18S9, 471), the Bbres 
which convey the reBex reaction of the pupil to light run directly 
from the optic tract to the ganglion habenidse, which consequently 
effects the further condtiction to the muscle nucleus of the sphincter 
pupilla?. He found in new-born cats, rabbits and dogs, from which 
the iris had been totally removed, that the corpora quaLlrigemina 
and external geniculate body remained intact, but that the ganglion 
habemilee of the operated side was atrophic. According to Darsche* 
witsch the pupillary fibres of the optic nerve pass uncrosseti to the 
ganglion habenuljB of the same side (and to the pineal gland), at 
least in animals. Both ganglia habenulre are freely connected with 
one another through the posterior commissure of the brain, and this 
readily explains the consensual reaction of the pupib. In accord- 
ance with these views Knoll found the movements of the pupils 
retained after destruction of the corpora quadrigemina. 

These observations are interesting on account of the relations of 
the ganglion habennhe to the pineal gland, which, as is well known* 
fonns in part the rudiments of the so-called parietal eye* A certain 
support for this view is afforded by the relation of the pineal gland 
to the termination of the optic tract and to the nucleus of the motor 
oculi nerve. 

From these statements we can recognize how difficulties be^et 
experimental investigation of the primary cerebral ganglia, how 
complicated the effects of irritation and destruction, and how coarse 
the experimental results must bo. The individoal elements of such 
a ganglion cannot be destroyed directly. We merely know that, 
aft«r destruction of the occipit^il cortex or of the medullary fibres 
leading to it, the ganglion cells of the primary optic ganglia undergo 
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degeueration. We aBsiime that, after destructioti of the optic tract, 
its terminal network of fibres in these ganglia and the fibres which 
merely pass through are also destroyed. This can only be demon- 
stiatod in part, however, by anatomical means. 

The principal function of the primary op tie ganglia is undoubt- 
edly the transfer to the occipital cortex of the stimuli which have 
been conveyed to them from the periphery. This takes place 
through the axis cylinders of their ganglion cells. The fibres passing 
thmugh the optic tract thus experience a very considerable increase 
in n ambers, and this^ as a matter of course, renders possible a much 
liner differentiation of the visual impressions received in the cere- 
bral cortex. 

It is probable that the union of the binocular visual impressions 
of the corre8p*.>nding halves of the field of vision into a single sensa- 
tion takes plac« in the primary optic ganglia. 

The anterior corpora quadrigemina are traversed by the fibres of 
the optic tract, which j>ass to the nuclei of the extrinsic ocular mus- 
cles. If they were destroyed separately, the involuntary' reflex 
movements of these muscles would be abolished, but only in so far 
as they are aroused from the opposite half of the field of vision.' 
But inasmuch as the impressions of light are conveyed by the other 
primary optic ganglia to the occipital cortex, corresponding or similar 
movements of the extrinsic ocular muscles (especiiilly movement of 
the eyes toward the liuninous object and fixation of the latter) will 
there be provoked as conscious movements. The loss of reflex 
motion could only be determined by accurate measurement of the 
interval between the stimulus and the resulting movement, which in 
this case is prolonged by a fraction of a second (on account of tiie 
longer distance). 

The pulvinar really constitutes only the i)osterior extremity of the 
optic thalamus. The fibres of the optic tract which pass to the 
former and the fibres of the fillet ^rhich pass to the latter probably 
form in great fiart a network in which lie ganglion cells whose axis 
cylinders enter the corona radiata. By means of these, visual impres- 
sions from the op|x»site half of the field of vision are conveyed from 
' Probabiy ako from the oppoaise half of the entire body. 
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the pulviuar to the occipital cortex, and sensory impr©g!sions from 
the opposite half of the body are conveyed from the optic thalanms 
to the parietal cortex. Some of the fibres, however, merely pass 
through and terminate in the nuclei of the facial muscles. It is also 
certain that descending fibres of the optic tract pass down to the 
spinal cord, and subserve the involuntary reflexes of the gmieral 
muscular system due to visual impressions from the opposite half of 
the field of vision. 

Inasmuch as auditory fibres also pass to the optic thalamus (to 
the internal geniculate body), and probably also fibres from the other 
sense organs, we must regard the thalamus and its appendages as an 
organ through which the tracts for the involuntary reflexes of all the 
senses pass to the facial muscles, perhaps also those of the higher 
senses to the general muscular system of the body. Tlie relations of 
the thalamus to involuntary mimicry (Bechterew, Kothnagel) are 
thus easily understood. 

On the whole, the involuntary reflex movements which are pro- 
duced will be simple: rotation of the head and eyes toward the 
location of a sensory stimulus^ distortion of the face (mimicry), de- 
fensive movements, inarticulate cries, movements of Bight, perhaps 
manifestations of anger (preparing for resistance), starting of th^ 
entire body, when the irritant is very unexpected or intense, etc. 
The reflexes after sensorj^ stimuli on the part of the eye (closure of 
the lids, rubbing, etc.) also probably pass through the thalamus. 

Inasmuch as the sensory fibres which pass to the individual 
nuclei (as far as the lower end of the spinal cord) come imm all 
parts of the body, it will be impossible to cause degeneration of com- 
pact bundles of fibres from any sensory organ. 

The destruction of an optic thalamus, which naturally involves 
ganglion cells, network and fibres which pass through and near the 
organ, would, therefore, include abolition of the involuntary facial 
movements as reflexes from the opposite half of the body, t.c, the 
mimetic movements in partieuJar. The proof of this fact is difficult 
because, on account of the intact centrifugal connection with the 
muscle nuclei tlie same movements can still be produced voluntarily. 
Special attention must therefore be paid to this point, as Notimagel 
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has recently emphasissed. But since, in destruction of the thalamus, 
a large number of ganglion cells are destroyed which send axis cylin- 
ders to the seusori-motor cortex, disturbances of sensation on the 
opposite side of the body, probably in the form of parfesthem®, might 
also be exjjected. In%'oluntary reilex movements of the trunk and 
limbs after cutaneous irritation of these parts are conveyed through 
the spinal cord and would remain unimpaired. 

The genenil remnrkif* her© made conceming the relation of the 
thalamus to the sensibility of the opposite half of the body are also 
true of the pulvinar and the visual impressions received from the 
opf>osite half of the field of vision. On account of the hemianopaia 
after destniction of the pulvinar, the loss of reflex movements from 
the aide uf the blind half of the field of vision will not appear as a 
special symptom, while their retention will so appear in central disor- 
ders of vision. Perhaps the fibres of the corona radiata which 
emerge from the anterior corpora quadrigemina and a part of those 
from the pulvinar serve solely to convey to the cerebral cortex a 
knowledge of the occurrence of the involuntary reflexes at the time 
of their production. If these do not occur on destruction of these 
structures, this function is nho abolished without producing a notice- 
able symptom. Such an assumption would enable us to understand 
how reflex inhibition in general takes place. 

The extemid geniculate body is one of the principal terminations 
of the fibres of the optic tract, but in the cases reported (Tuerk, p. 
46) its lesion produced no notable disorder of vision. This is very 
surprising because the ganglion lies di rocth* among the fibres of the 
ti-actus which are evidently concerned in vision, and it sends its 
axis cylinders to the visual cortex. I know only a single possibility 
in which the destruction of a large number of visual fibres of the 
tractus could take place without notiible visual disturbance, viz., 
when macular fibres are affected, because these, as a rule, pass into 
l>oth hemispheres. 

At first this view seems paradoxical. On more eareful consider- 
ation, however, there is much in support of the opinion that it is the 
macular fil>rcs wliicli terminate, at least in great part, in the external 
geniculate btxly. The mid-positiou which they occupy among the 
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fibres to the pulvinar, which pass everywhere past and through the 
ganglion, would correspond to ihe position of the iniwiular fibres in 
the optic tract, where they in all probability also run centrally, A 
fraction of the macular fibres probably passes through the external 
geniculate body to the pulvinar and subserves the involuntary reflexes; 
the largest part, on the other liaml, is resolved in this ganglion into a 
network of fibres. On account of the numerous ganglion ceUs which 
send their pi-ocesses to the visual cortex, there is made possible a very 
fine diflferentiation of the sensory stimuli from the macula lutea, the 
site of most distinct vision in the retina. As regards the conscious 
voluntary motor manifestations called forth with the aid of the occip- 
ital cortex, preference would be given to the fibres coming frora the 
macula hitea, but this would be true to a much lest* extent with re- 
gard to the invohmtary reflexes. 

Tuerk {vide p. 4C) reports three cases in which very numerous 
granular corpuscles were present in the optic tract from the chiasm 
to the external geniculate body, but were absent in the thalamus 
and corpora quadrigemina. In another case he found merely fatty 
degeneration of the me<iullary layer upon the external geniculate 
body, while the latter itself was intact. This would show that, as is 
true of the optic nerve, so also in the optic tract, there is a certain 
degree of antagonism, as regards disease, between the macular fibres 
and the peripheral fibres. 

I am well aware that the assumption that the macular fibms ter- 
minate in the external geniculate body is hy no means proven, but 
it is worthy of discussion and is stimulating to special investigation 
which, unfortunately, I am unable to pursue at the present time« In 
destruction of the macular zone of the visual cortex the ganglion cells 
of the external geniculate body would necessarily be the principal 
site of degeneration. 

With regard to those fibres of the optic tract which pass to the 
nucleus of the sphincter pupillse, it is still doubtful whether they pass 
through the anterior corpora quadrigemina or the external geniculate 
hotly; they probably pass, close to both, directly to tho ganglion ha- 
benulse (Mendel). If they alone were destroyed on one side, or at the 
same time with the anterior corpora quadrigemina (whose elimina- 
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tion causes oo visual disturbance), a peculiar symptom, which has not 
;n observed hitherto, would develop, viz,, hemiauopic pupillary 
reaction without hemianopsia. Since this symptom must be spe- 
cially looked for, it may very readily escape obi^rvation. If the 
site of disease is suspected in the region of the corpora quiwlrigem- 
ina and optic thaltunus, the hemianopic pupillan^ reaction without 
hemianopsia \vould be a very important focal symptom, which could 
only be produced in the narrow space l>etween tlie termination of 
the optic tract and the nucleiiK of the sphincter on the sftme side. 
"We will soon report a case of this kind, although it is not very 
Bharply deEned. 

In regard to the diagnosis of a lesion of the primary cerebral 
ganglia, the following points may be emphayized : 

Destruction of one pulvinar causes hemianupaia of the side oppo* 
site to the lesion j tlie external geniculate body is usually destroyed 
at the same time. After a shorter or longer period bilateral hemi- 
atrophy of the optic ner\'e without diminution of the calibre of the 
veesels will become visible with the ophthalmoscope. At the same 
time there will be abolition of the involuntary^ reflexes of the face 
and the entire muscular system (therefore, also, of mimetic move- 
ments), but only in so far as they can be excitetl by Wsual impres- 
sions from the opposite half of the field of vision. As tl*e latter is 
blind, this symptom will not be especially striking, but it must be 
referred to, because, in affections of the thalamus alone without im- 
plication of the pulvinar, abolition of the involuntary mimetic 
movements occurs wiUiout visual disturbance. The involuntary 
associated movements of the eyes (coarse binocular adjus^tment 
toward the site of the stimulus) as well as the reaction of the pupil 
to light (if the adjacent pupillary fibres are not also destroyed), 
could also be excited from the blind half of the field of vision, A 
special examination must lie made with the aid of sudden and 
intense light stimuli. 

In destruction of one anterior corpus quadrigeminum the invol- 
untary conjugate and associated movements of the eyes would be 
abolished, but only in bo far as they are excited by light stimuli 
from the opposite half of the field of vision. They might develop 
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after cutaneous stimuli, because the latter are conducted in the so- 
called posterior longitudinal bundles directly to the nuclei of the 
ocular muscles. 

As the involuntary associated movements of the eyes produce 
approximate binocular adjustment toward or away from the situa- 
tion of the stimulus, i.e., as they are adapted to an end, they may 
he replaced, inasmuch as vision itself is not disturbed, by the volun- 
tary performance of tlie eame or similar movements, and may thus 
escape diagnosis. 

Hence the condition of the pupil is important because the fibres 
of the optic tract which pass to the nucleus of the ephincter pupill£e 
pass close to the pulvinar as well as the anterior corpora quadrigem- 
iua, and because the reaction of the pupils to light cannot be inllu- 
euced by tlie will. If these "pupillary fibres" are also destroyed, 
heminanopic pupillary reaction wiU develops as in destruction of an 
entire optic tract ; hemianopsia is not, however, necessarily present 
and will be absent so long m the primary optic ganglia are in the 
main preserved. According to Mendel's investigations {L c.) the 
same thing would happen if one ganglion liabcmul^ were destroyed. 
Hence there is always suflScient reason for searching for the hemi- 
anopic pupillary reaction without the corresponding restriction of the 
field of vision, in suspected eases of disease in the region of the pri- 
mary optic ganglia. 

Isolated disease of one external geniculate body does not appear 
to be capable of diagnosis. That it does occur is shown by Tuerk's 
{L c.) cases, in which notable disturbance of vision Wiis absent. If 
my assumption that the macular fibres of one optic tract terminate in 
the external geniculate body is correct, then the destruction of the 
latter would give rise to paracentral homonymous amblycipic spots 
in both opposite halves of the fields of vision, while central vision 
might lie entirely normal as in hemianopsia. With the ophthalmo- 
scope slight atrophic discoloration of both outer halves of the papillse 
might be expected after a certain lapse of time. If the lesion were 
situated ou the left side the visual disturbance would be especially 
noticeable in readings as in right homonymous hemianopsia. 

Such cases are not extremely rare. I have under treatment at the 
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present time a man, aged sixty- four years, with symptoms of atheroma 
of the cerebral arteries, in whom a disturbano© of vision suddenly 
developed five days ago and was especially noticeable in i-Bading. 
On Ijoth J^ides V=| and the boundaries of the field of vision were 
normal; but reading was peculiarly slow and syllabic. The cause 
was found, not in a scotoma proper, but in a spot to the right of the 
point of fixation on each side, in which everything appeared much 
"duller." The reaction of the pupils to light was retained but was 
not very free. It wasi much more pronounced when the illumination 
came from the left side thaii when the light enteit>d from the right. 
On the whole, the disturbance of sight was similar to that in so-called 
dyslexia (which see later). Tlie ophthalmoscope showed on both 
sides a somewhat cloudy, grayish -red optic nerve, whose vessels were 
enclosed in white streaks, though only upon the papilla tmd its im- 
mediate vicinity. I can explain this case only as the result of a 
small hemorrhage either in the central bundles of the left optic tract 
or in the terminal ganglion of the central fibrt»8 of the tract, the ex- 
ternal geniculate body. In the former case the dimness of sight 
would be greater. The latter view appears to me the more probable 
one. As in Tuerk^'s cases, the expected post-mortem findings may 
tionaist of a cicatrix in the external geniculate body, and the reduc- 
tion of sight ( V= I) might also have been regarded as not " notable, 
had not a special search for scott)mfLta or amblyopic spots in the field 
of vision been made with the perimeter. A cortical disturbance of 
vision is excluded by the hemianopic diminution of the reaction of 
the pupils to light. 

C. Cortical Disorders of Vision. 

Under the term central disorders of vision we include those which 
are situated on the central aspect of the primary optic ganglia, i.e., 
in Gratiolet's optic radiations and in the cortex of the occipital lobe. 
Those disorders which are located in associative and commissural 
fibres will be discu^ed later under the heading of transcortical dis- 
orders, for reasons which wilt soon be explained. 

The previous considerations and the anatomical course of the 
fibres of sight have proven conclusively that: 1, central disonlers of 
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viMon myst be homonymous; 2, they fmrnish no opbthalnioscopic 
EadtDgs; 3, the involuntary reflex movements due to light Lmpr«!S- 
i^ionB remain intact even if the perception of light does not awaken 
consciousness. 

1. Experiment and clinical experience in man show that when the 
entire occipital cortex (visual sphere) is removed or destroyed, per- 
manent hemianopsia seta in, with loss of both opposite halves of the 
fields of vision. Degeneration takes place, as we have already said, 
in the ganglion cells of the pulvinar and external geniculate body 
and in a great part of those in the anterior corpora quadrigemina 
(«,e., with the exception of those which send centrifugal fibres into 
the optic tract). If both visual spheres are destroyed, there is total 
blindness (cortical blindness), with slight exception as seen by 
Foerster, Subjective sensations of lights ssuch as photopsias and visual 
hallucinations, are no longer possible. In cortical hemianopsia they 
are possible only in the opposite half of the field of vision. Their 
presence proves that the occipital cortex is still capable of function. 

The visual disorder in hemianopsia is not infrequently regardetl 
by the patient as unilateral and as affecting the eye in which the 
more important external (temporal) half of the field of vision is 
wanting. Right hemianopsia is regarded as a disturbance of sight 
in the right eye. Such mistakes are also made by phj^sicians, and 
only a careful taking of the field of vision will prevent this error. 

In cortical hemianopsia the boundary of the field of vision may 
pass vertically through the poiiit of fixation or may leave this free on 
both sides, or the intact fields of vision may have a vertical band in 
common (residtial part of the field of vision). The boimdary may 
also run somewhat obliquely on both sides, and the defect is not even 
necessarily exactly uniform in both eyes. In short, there are subjec- 
tive ilifferences within certain limits as in hemianopsia from periph- 
eral causes. The larger the number of cases vvhicb were airefully 
studied, clinically and anatomically, the more assured became the fact 
that in the distribution of the visual fibres there were no inconsider- 
able individual differences even in the occipital cortex, against which 
all theoretical considerations are useless. Hence it is impossible to 
construct a scheme which will hold in all cases for the finer localiza* 
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tion in the occipital cortex. It is certain^ however, that the macular 
region of the field of vision correfiponds io the cuneus, and perhaps 
the fii*st occipital cou volution (Nothnagel's perceptive centre fur visiml 
impressions), and that^ of the remainder of the occipital cortex (Xoth- 
nagera memory centre for visual impressions), the anterior parts cor- 
respond to the inferior part of the opposite tield of vision, the lateral 
parts to the outer, and the posterior parts to tlie upper part of the field. 

In partial deistrnction of one occipital cortex, accordingly, the 
vimial dis4turbance will varj* greatly according to the location. 
Destruction of the cuneus and ite vicinity produces approximately 
the same eifect, at least in man, as that of an entire occipital cortex, 
viz., homonymous hemianopsia, or at least marked heTiiiamhljT>pia 
in the opposite half of the field of vision. This was the reason that 
Nothnagel applied the term perceptive centre for visual impressions 
to this jmrtof the cortex. The part of the cerebral cortex correspond- 
ing to the macula lutea is evidently of much greater importance to 
conscious vision than the macula lutea itself, the destruction of %vhich 
merely producer a central scotoma. If the lesion is situated in an- 
other part of the occipital cortex, the visual disturbance is much 
slighter, and is less noticeable the closer it is to the outer boundary 
of the visual sphere. According to the summary scheme furnished 
above, there would be present homonymous, more or less extensive 
(negative!) peripherally situated scotoma ta, or merely homonymous 
amblyopic spots, both of which produce practically no subjective 
symptoms and would not be discovereil, on examination with the peri- 
meter, unless attention was specially directed to them. On the other 
hand, lesions of the cortical periphery may produce all sorts of dis- 
turbances in visual perceptions and memories and with the impres- 
eions of tlie other senses. These are mainly temporary, and» strictly 
speaking, included among the transcortical visual disorders which 
will be discussed later. 

Hence, it follows that only Nothnagel' s perceptive centre exhibits 
a tolerably pure optical character. The peripheral parts of the so- 
called visual sphere are of a mixed character sensorially, the optical 
portion predominating^ but diminishing progressively toward the 
periphery. 
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According to theoretical considerations, partial destruction of one 
perceptive centre would give rise to a strictly homonymous loss of 
the field of vision (negative scotoma) of a corresponding size in th© 
vicinity of the point of fijcation of each eye. Wilbrand Die liemi- 
anopiBchen Gesichtsfeldformen, " Wiesbaden, 1890, p, 5) is also in- 
clined to a^ume a circumscribed hemorrhage into the perceptive 
centre of one side in a case of this kind under clinical obeervation. 
It might also be due to a small hemorrhage at the entrance of the 
tractus into the primary optic ganglia, perhaps even into the latter. 
Post-mortem examinations alone can decide such points. Hun's case 
{Amer, Joum. of Med, Sc., Jan., 1887) is the only one knovsrn to 
me. After an attiick of apoplexy a man lost the left lower quadrants 
of the fields of vision and the peripheral parts of the left upper quad- 
rant*;. A lesion was found in the lower (?) half of the right cuneus. 
[For similar cases see Henschen.] 

Elxperiments on animals (the last ones by Obregia, Schaefer, Munk, 
etc.), with which clinical experience in man agrees, reveal another 
function of the occipital cortex. By stimulating the occipital cortex 
of one side with feeble currents conjugate movements of both eyes 
toward the opposite side are producjed, in a somewhat upward direc- 
tion when the posterior part is irrit^ited, in a downward direction 
when the ant-erior part is irri tilted. Hence the occipital cortex also 
exercises motor activity and, as we shall see later, brings about vol- 
untary movements of adjustment of both eyes upon an object which 
is appearing in the opposite half of the field of vision. Further de- 
tails will be furnished under the heading of the central disorders of 
the ocular muscles. 

ExpenmentB on antmals can be utilized for man only after the exerciHC at 
t^utton. The most reliable are ttioae on monkeys, although even they pre.'?ent 
considerable anatomical differences from man. The different condition in many 
animals an regarda decussation in the chiasm in itt^elf enjoins caution, and still 
more the fact, for example, that birds are proliaiily able to see after removal of 
the cerebral cortex, while the mammalia arc not. In such cases parallels cannot 
be established even between Larger parts of the brain which apparently are per- 
fectly hotnologous. 

AmonpT clinical observations cases of softening are the moat valuable, be- 
cAtise they are most sharply defined : hemorrhages are less valuable, tumors least 
of all. Every rapidly or suddenly developing lesion gives rise, apart from the 
mptoms which correspond to its situation, to otlier more or less remote synip- 



DISEASES OF THE NBBVOUS 8VSTEM. 



61 



tomn, at first En tlu» bemisphere of the &ame Bid«, then in the oppoait'e one (re- 
mote effects). Only the Hytjiptonm which remain after a. certain lapse of time 
are tUv real aigns of the loss of tisiiue which i-^n be utilized in locall tatioii. For 
ejcaniple, if an emboliem causea softeDinff at the periphery of the occipital oor- 
tex. complete hemianopeta or even total cortical blindnesa may be present imme* 
diately afterward. In the latter event the opposite bemiephere fimt resume its 
function and the cortical blindne&s pasees into hemianopsia : then the latter ie 
contracted into an homonymoue scotoma, later still into an homonymous periph* 
eral amblyopic spot in the opposite half of the field of vision, which prt)ducea no 
subjective symptom& and ia redogniased objectively with difticulty or not at all, 
Ouly accurate clinical observation of the manner in which, in such a case, the 
hetnianopeia recovers and what part of the fiehl of vision is finally ohliteraised, 
VP ill renrler a hical diagnosii^ possible, Otherwifie we have only the clinical 
dian^osiR of no hemianoptda at the time of examination, and the anatomical 
finding of a small spot of softening at the periphery* of the visual sphere (vide. 
for example. Henschen, L t\. Cases 27 and 28). No case has been reported of 
aotual clestruction of the ''visual sphere" in man, without the corresponding 
homouymous disoriler of vision. 

Bilateral destruction of the visual sphere produces total cortical 
blindness^ — bilateral hemianopsia. But hemianopsia on both sides 
does not lead necessarily to complete blindness. In two very similar 
Ciises' (Foerster, Arch. /. Ophth.^ XXXVI, 1, and Schweigger, 
{ArcJu f, AttgenheUk,y Bd. XXII) typical hemianopsia with reten- 
tion of a smalt aone around the |)oint of fixation occurred firsit upon one 
side, probably as the result of embolic softening. Subsequently tliis 
ali?o developed on the other side. Instead of complete blindness there 
was left a small field of vision (on!}' a few degrees in diameter) which 
enclosed the point of fixation, and in which there was comparatively 
good central vision. Foerster draws the conclusion that it is not 
necessary to assume a connet^tion of the macular fibres with both 
hemispheres. This is true; the above assumption is not necessary 
to explain the so-called residual part of the field of vision. It is 
sufficient that the macular portion of the cortex, the perceptive cen- 
tre, obtains its blood supply from two arteries, so that on closm*e of 
one the supply necessary to the nutrition and function of that part of 
the cortex may be furnished collaterally. Nevertheless there may 
be a distribution of the macular fibres of both ej*es to both visual 
spheres, and this appears probable to me for other reasons. Individual 
differences must occur in both assumptions. In one they affect the 

' Thifl category probably inclndes fiercer, Breel. aeritl, Zsch, , 1885, No. 1, 
and Groenouw, Arch. f. PSych.. im\, p. m 
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distribution of the blood-vessels, in the other the distribution of the 
fibres (or both) to the cerebral cortex. The residuum of the field of 
vision may be color-blind (Foerster) or sensitive to color (Groenouw) ; 
in the latter case a larger part of the field of vision had been spared. 
As a matter of course the entire visual cortex is not destroyed in such 
cases. 

Diseases of the brain exhibit a tendency to occur symmetrically in 
both hemisphereB, although not always at the same time on both sides, 
and often with cjuantitative difforences. For example, Edinger 
{Beutsch. Zsch, /, Nerv.y 1, p. 205) reports a case of bilateral soften- 
ing of the occipital lobes iu which suddenly a dazzling light was per- 
ceived and then permanent complete blindness set in. .\purt from 
diffuse processes which involve the surfaces of the occipital lobes (for 
example, in so-called ureemic and diabetic cortical blindness), blind- 
uesa as the result of the successive or simultaneous development of 
hemianopsia on both sides may be due to embolism, hemorrhages, 
even tumors. The cortical disease on both sides may also be partial 
and may give rise, for example, to loss of both upper halves of the 
field of vision on account of destruction of the posterior halves of both 
visual spheres of the occipital cortex. Hoche's very interesting case 
(Arch. f. Psych,^ XXI II) of bilateral hemianopsia inferior in an 
insane patient, with hallucinations in the intact field and like phe- 
nomena in the blind field, was only observed clinically. The occur- 
rence of visual hallucinations points to an affection of the corona 
radiata. 

We have already considered those cases in which only an homony- 
mous section of each visual field has been lost. There are also some 
which are confined apparently to color perception (so-called color 
hemianopsia or h em i achromatopsia). When this is central in char- 
acter it must also be homonymous, t.e., it must have the same posi- 
tion in the visual field of both eyes. 

Cases of this category are quite rare. In pure cases the bound- 
aries are normal, or almost normal, and so likewise is central vision. 
The color limits either pass vertically through the point of fixation or 
they leave a spot around it free, as happens so often in complete 
hemianopsia. It is an astonishing fact that in such cases very little 
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attention has been paid io the overlapping" color fieltL Bjerrum 
(Cehirulbl. f. Augenheilk., 1891, p. 12u) has ahown that whenever 
there was disturbance of color in the field of vision, a disorder of 
vision could also bo demonstrated if the objects examined were suffi- 
ciently small This was even true of a case which^ with the ordinary 
method of examination, had appeared to be pure hemi achromatopsia. 
A relative amblyopia in the peripheral parts will be disclosed most 
readily, as in cases of complete hemianopsia, when situated on the 
right side on account of the interference with reading to which it 
gives rise. Hence such cases offer the first incentive to an examina- 
*on in regard to the diminution of peripheral vision. In fact, 
Eperon {Arch, d'Ophth., 1884, p. 356) and Verrey {Arch. d'Ophth.^ 
888, p. 280) J who mention hemiamblyopia in connection ^vith the 
isturbaiice of color, had to deal with cases of right hemiachroma- 
m/psia. 

Diminished function of the visual sphere thus seems to produce 
the same disturbance of color sense as interference with conduction 
in the optic nerve. Central vision is good, on account of the better 
supply of vessels to the macular part of the cortex {vide Foerster*s 
and Schweigger's above-mentioned cases on p. (il), and on account of 
the presence of a concurrent part of the field of vision. At the periph- 
<?ry vision is diminished to correspond with the perception of colors ; 
there is relative amblyopia, with normal or nearly normal external 
boundaries. Thus there is no color disturbance without a corre- 
nding disturbance of sight 

If this is true, we do not need to assume with Eperon that, in the 
cerebral cortex, the elements for the light, space, and color sense lie 
in juxtaposition like the squares of a chess-board, nor with Wilbraud 
that they are distributed above one fmother, in the above-mentioned 
order, in the occipital cortex, so that those for the color sens© are 
situated to the outside. According to the latter writer hemiachro- 
topsia is due to superficial disturbances of the cortex, but anatom- 
ical proof of this statement is entirely wanting, We need merely 
assume that the function within the cortex is not abolished, but merely 
disturbed or rendered difficult, — -interference with conduction in the 
neuropilemma, — or that the ganglion cells exhibit diminished function 
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and capacity for reaction, which are temporary and may also remaio 
stationary. 

The occurrence of total hemianopsia witli color-blindness of the 
intact half of the field of vision (Schoeler, in Michel's **Jahresber." 
1884, p. 386, twice among fifteen cases), or of hemiachromatopsia^ 
together with loss of an homonymous quadrant of the field of vision 
(Swanzy, Lancei, 1883, II, p. 103), is thus explained much more 
simply and hy a single lesion which ahoUshes the function of one 
visual sphere and mer^^ly impairs that of the other. 

If no overlapping area of the fields is present, then the disturbance 
of central vision in hemiachromatopsia will also be much more 
noticeable, as, for example, in Vorrey's case (I.e.) of hemorrhagic 
cyst in the lower part of the occipital lobe, 

Hemiachromatopsia may also be peripheral in character — for ex- 
am pie, in neuritis of one optic tract. If it is bi nasal, t.e., confined 
to both inner halves of the field of vision, as in Galezowski's case 
{Gaz. M4d,^ 1880, p. 163), it is certainly peripheral (chiasm), and also 
when it is unilateral. 

A temporary disturbance of nutrition must be assumed in a typical 
hemiauopic disorder, the so-called scintillating scotoma (teichoscopia, 
amaurosis partialis fugax, etc., preferably called hemianopsia com- 
pleta or incompleta scintillans) . It is probably due to spasm of the 
artery supplying the occipital lobe (posterior cerebral artery). This 
furnishes a certain connection with migraine, to which scintillating 
scotoma cxliibits great resemblance. French writers often term it 
"migraine ophthalmique.*' 

After lively scintillation the field of vision contracts to complete 
or incomplete hemianopsia^ or the point of fixation is chiefly affected. 
The Bcotoma is always strictly homonymous and negative^ /.e., it 
does not appear dark or black. This disorder of vision may last 
from a few minutes to half a day» either alone or in combination 
with headache (migraine), nausea, etc. It is very rarely present on 
both sides at the same time, and then causes temporary cortical blind- 
ness, which is easily recognized, however, on acooimt of the char- 
acteristic scintillation. This was observcni on several occasions by 
my former teacher. Professor Horner. Per se the affection is harm- 
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less. On account of its great frequency it is often said to be con- 
nected with material diseases of the eye, for example, with glaucoma. 
This is decidedly incorrect, because glaucoma, which is almost al- 
ways bilateral, is surely not related to a unilateral disorder of the 
cerebral cortex. It would be more likely to bo associated with brain 
disease, but this is also very rare. It is often merely a symptom of 
Insufficient nourishment, for example, in individuals who do not eat 
anything imtil noon, and its development is also favored by menttd 
strain. 

Irritation of the cortex of the visual sphere causes visual h^lu- 
ei nations, subjective visual perceptions varying from simple to 
quite complicated processes. The visual hallucinations are usually 
present on both side.s, but they may also be confined to one-half of 
the field of vision (homonymous hemiopic hallucinations) and then 
develop in the opposite visual sphere. 

Half -sided hallucinations are observed most frequently in mi- 
graine, epilepsy, and hemiplegia, more rarely in other brain diseases, 
including insanity. Usually- — especially in the first-named diseases 
— there is also hemianopsia and the hallucinations are seen upon the 
blind half of the field of vision. They also occur when the functions 
of the central visual apparatus are, in other respects, entirely normal. 

In irritation of one visxial sphere conjugate dex-iation of the eyes 
to the opposite side is also observed ; this will be discussed later. In 
unilateral visual hallucinations we often find conjugate deviation of 
the eyes toward the supposed site of the hallucinations. 

Whether central disorders of vision are ever imilateral is still an 
open question. For example, Charcot regards the majority of the 
unilateral hysterical disorders of vision as central, and explains them 
by decussation of the uncrossed visual fibres on the central or cortical 
side of the peripheral optic ganglia. Such an assumption has no 
anatomical justification. This does not combat the view that uni- 
lateral visual disorders may be prmhiced by unilateral irritations and 
"estnictions of the brain (Lannegrace). Here we have to deal prob- 
ably with disorders of circulation which, provoked by a lesion of the 
brain, exercise their effect uptm peripheral parts of the visual fibres. 

A disease of the frontal lobe, which implicates the optic nerve on the 
5 
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same side, causes merelj^ a peripheral disorder of vision, despite the 
fact that the cause is located in the central organ of the nervous 
system. We will enter more fully into this question in the consider- 
ation of hysterical diaoi'dera of vision, 

Ji. In central disorders of vision the ophthalmoscopic appearances 
are normal. The ganglion cells which perish in the primary optic 
centres do not send axis cylinders into the optic nerves. Atrophic 
degeneration of the optic nerve is therefore not seen with the ophthal- 
moscope, especial Ij' as the function of the nerve, aa we shall soon see, 
is not entirely abolished in destruction of the visual cortex. On page 
14, we have considered the exceptions in which finally' the degenera- 
tion does become noticeable at the periphery. 

Cases of ophthahnoscopically visible bilateral atrophy of the optic 
nerves and total blindness with intact pupillary reaction to light, as 
in Jessop's case {Lancet, July 11th, 1891, p. 73), may be explained on 
the assumption that the ophthalmoscopic picture of atrophy of the 
optic nerve also occurs when vision is good, and that the symptoms 
in question must follow, if a central disorder of vision is superadded. 

3. In all central disturbances of vision the involuntary and un- 
conscious reflexes on illumination of the insensitive paiis of the field 
of vision remain intact, particularly the movements of the pupil to 
light. These are most easily observed and tested. The direct and 
consensual pupillary reactions to light are retained, despite the fact 
that the latter produces no sensation of light from the corresponding 
part of the field. Hence, in central hemianopsia the pupillary reac- 
tion will lie the same whether the light enters the eye from the seeing 
or the blind half of the field of vision, while in the much rarer hemi- 
anopsia from disease of an optic tract no pupillary reaction to light 
follows on illumination within the blind half of the visual field (hemi- 
anopic pupillary i-eaction). This symptom must be specially looked 
for, particularly when we have to deal, not with hemianopsia, but 
with smaller homonymous defects in the field of vision. In complete 
bilateral cortical blindness the reaction of the pupils to light, despite 
the complete absence of all |>erception of light, is extremely striking 
and has long been known (Graefe). 

Other involuntary light reflexes are observed with much more 
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dilRcultjr. We should notice whether, in the field of an homonymoiiB 
scotoma, very sudden and intense light stimuli are capable of produc- 
ing involuntary movemente of the ©yes and head toward or from the 
source of light, closure of the lids, etc. This can be shown most 
clearly when the central disorder of vision isbilat^ral^ i.e., in cortical 
blindness. 

I have observed one case of bilateral central blindness (unBmic 
blindness in a boy of about ten ye^rs) in which, apart from the intact 
pupillary reaction to light, movement of the eyes and head toward 
the source of light occurred on the entrance of direct sunlight from 
the Side; on the entrance of light from the front, closure of the lids 
followed, although the patient had not the faintest perception of 
light. 

But the involuntary reflexes from the visual organ (and also prob- 
ably from other higher organs of sense, for example, the ear) evi- 
dently play no great part in man, particularly in adults. Apart from 
the piipiUary movements, which are independent of the will, they 
awj replaced mainly by conscious and voluntary movements which 
are intended, in general, to effect tlie same objects as the involimtary 
reflexes; viz., adjustment of the eyes upon an object which appears 
in the field of vision, looking away from the object, closure of the 
lids in a bright light, etc. It is not impossible, especially in adults, 
that these involuntary reflexes from the visual organ which are sub- 
ject to outside influence are almost entirely suppressed by practice 
and experience and that they only take place after very unexpected, 
sudden, and intense light stimuli (fright). Tliis readil}^ explains the 
fact that the involuntary light reflexes were especially striking in my 
youtljful patient. Further investigations in this direction would be 
very interesting, 

Heflexes to more minute visual stimuli, such as the appn^ximation 
of a needle or a finger to the eye, do not belong to this category, be- 
cause they require actual seeing, differentiation and judgment of ob- 
jei'ts. Such movements are conscious and performed with the aid of 
the occipital cortex. We will again refer to these conditions. 

Central disorders of vision from lesions in the corona radiata of 
the occipital lobe (Gratiolet's optic radiations) will be very similar to 
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those caused by lesions of the occipital coi*tex. The only possibility 
of diiferentiation — unless other local symptoms are present — is fur- 
nished by the presence of visual hallucinations. These presuppose a 
visual cortex which is still capable of function. Hence, if visual 
hallucinations on the blind side are present in hemianopsia (with 
intact pupillary reaction on illumination of the blind half of the field 
of vision) » the lesion is situated within the corona radiatBf and the 
cortex of the visual sphere is still exorcising its function to a greater 
or less extent. If this sjTnptom is absent, a diiferential diagnosis is 
impossible unless the accompanying conditions furnish some data. 

It would be advisable to employ special technical expressions for 
the different kinds of central and peripheral visual disorders. I 
would recommend that amblyopia and iunaurosis be used solely for 
peripheral (and the rare intemiediate) disorders, and the words 
terminating in "opsia" for central disorders of vision. In the former* 
the light reflexes of the pupil are also disturbed, and atrophic changes 
in the nerve, which are visible with the ophthalmoscope, usually oc- 
cur sooner or later; in the other forms, this is not true. The visual 
disorders of the tractus and those which are located in the chiasm 
would then he called hemiamaurosis and hemiamblyopia (homony- 
mous, binasal, bitemporal, incomplete, symmetrical). Hemianopsia 
would be reserved for central half- blindness and would always be 
homonjTTious. Anopsia would mean central blindness (cortical 
blindness), and the term miopsia (= seeing less) could be introduced 
for central diminution of vision. Hemimiopsia would then mean 
those cortical homonymous disorders of vision which do not amount 
to complete hemianopsia. 

Before proceeding further in the discussion of the central disor- 
ders of vision, we must trace, if possible to the cortex, the motor and 
sensory disorders of the eye which, as we have seen, are never purely 
motor, purely sensory, or purely sensorial. A critical sifting of the 
different theories with regard to localization in the cerebral cortex is 
only possible after tiie fullest possible recognition of the relations of 
the latter to the centripetal and centrifugal tracts. 
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2. Disorders of the Voluntary Ocular Muscles. 

The muscular disorders consist of paralyses and spasms, in part 
of a very peculiar and chamcteristic kind. In genera] spasms play 
a subordinate part; they ai-e due to irritation of those parts whose 
destruction would cause paralysis. Hence^ spasms aud paralyses 
furnish the same local diagnosis. In many cases the spasms are 
merely the first stage of a subsequt^nt paridysis of the muscle. 

The paralyses, like the disorders of vision, may be i^eripheral, in- 
termediate (nuclear), and central. We speak of paralysis when the 
affection is unilateral and the paralyzed muscle or muscles are sup- 
plied by a single nerve; all other cases are known as ophthalmoplegia. 
This distinction J however, is not always curried out strictly. 

a. The |>eripheml paralyses are characterized by the fact that the 
voluntary as well as the involuntary movements of the muscle are 
a.holished. The so-called degeneration reaction appears very early and 
the nerve-fibrea degenerate, together with the ganglion cells of the 
nuclei from which they originate. Finally, the muscular libres also 
undergo fatty or connective-tissue degeneration (really only two stages 
of the same process), as the result of which secondary changes 
(se<:'Ondary contractions, etc.) usually set in. Recovery will take 
place only wheu conduction has been abolished temporarily, not when 
it has been interrupted or destroyed for too long a period. 

The peripheral paralyses of the ocular muscles may be thus located : 
1. Tntra-ocular (iris and ciliarj' muscle), for example, in injuries. 2, 
Within the orbit ; the muscles themselves or the nerve trunks and 
twigs may be affected. 3. Intrficranial, within the skull to the en- 
trance of the nerve trunks into the brain, 4. Within the brain itself 
(faBcicular, Mauthner and Bufour ; preferably called root paralyses), 
1 jet ween their entrance and their termination in the nuclei whose 
position has already l^een described. We will devote only a brief 
fipaoe to the peripheral paralyses. Their location will be inferred 
mainly from the accompanying circumstances, the coexistence of 
other disorders* etc. 

An orbital cause is probable if the inferior oblique and the internal 
ocular muscles alone are affected, because the latter receive their 
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nervous supply from the branch of the motor ocuU which passes to 
the inferior oblique {vide p. 2t), Otherwise the conclusion depends 
mainly on the compiications, such as exophthalmus, unilateral or 
bilateral character, number and kind of the muscles. Primary affec- 
tions of the muscles are rare and usually diagnosed witli difficulty 
unless oedema of the insertion of the muscle into the eye, pain on at- 
tempting movement, etc.^ point to such a condition. In orbital in- 
flammation the eye is more or Icsfi immovable, either as a whole or 
chiefly toward one side. Exophthalmus is present or the eye is 
pushed forward toward the side opposite to that in which movemesnt 
is abolished. A similar condition is observed in orbital tumors. 
There is often coincident disorder of sight and even complete blind- 
ness. After a certain lapsse of time atrophic conditions may be found 
at the entrance of the optic nerves. Pressure on the eye is almost 
always painful. The internal ocular muscles may escape when the 
cause of paralysis is situated within the orbit. 

In congenital paralyses the muscle in question is very often absent 
(usually the levator palj^ebrfe superioris [congenital ptosis], more 
rarely the superior rectus or some other must^le) . 

Intracranial or basilar paralyses are not easily diagnosed if only 
a single nerve is involved. In many cases several adjacent nerves 
at the biiao of the brain are implicated, jiarticularly those on the same 
side, or disorders are found in the distribution of the olfactory, optic 
tract, chiasm, et€, (meningitis, tumors, aneurism). Paralysis of the 
motor ocnli with exemption of the internal ocidar muscles can hardly 
be liasilar. On the other hand p<jst-niorteins have shown that the 
majority of so-called " perioflical" paralyses of the ocular muscles are 
basilar in character (multiple neuritis of the nerve roots and origins). 

Fascicidar location of a paralysis (root jwirnlysis) is assumed, for 
example, when an ophthalmoplegia {inde above) is complicated with 
crossed hemiplegia, because in the cerebral {x^l uncle the r<:>oia of the 
nerves of the ocular muscles intermingle with the still uncrossed 
motor portion of the former. The decussation of the motor fibres in 
the pes peduncnli only takes place in the medulla (decussati<^>n of the 
pjTamitls). Such paralyses are extremely rare without coincident 
lesion of the nucleus. 
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Peripheral paralyses which furnish no data whatever concerning 
their cause or location are not very frequent. They are then usually 
called rheumatic. " 

b. The so'called nuclear paralyses present, Hke peripheral paraly- 
sis, total suspension of the vohmtary and involuntary movements; iu 
them, likewise, the nerve and muscle degenerate at an earlier or later 
period. The degeneration cannot be followed farther centrally, al- 
though the cerebral cortical cells, whose terminal network of fibres 
in the nerve nuclei is destroyed, are uniloubtedly also destroyed. It 
is evident that the fibres which pass from the cortex to the nuclei of 
the ocular muscles, and indeed all the centrifugal fibr^ which pass 
to the latter, do not run in close bundles. Nor do they originate in a 
circumscribeti part of the cortex, because otherwise degenerations 
would l>e found in the corona radiata and the cerebral cortex. 

In the diagnosis of nuclear paralysis as distinguished from the 
peripheral forms, the anatomical conditions of the nerve nuclei are 
es|5ecially decisive (vide Figs. 5 and 0). For example, if the 
spliinctt>r pupillfB of only one eye is paralyzed and all the other 
muscles of that motor oculi nerve act normally^ this can hardly be 
explained by anything but a nuclear affection (apart from local 
drugs). The diagnosis is still more jioyitive when the sphincters of 
both pupilij, whose nuclei lie clow together, are alone paralyzed. 
When the c^use is in the nuclei, only single muscles of one or both 
motor oculi nerves will be affected, for example, isolated ptosis. It 
not infrequently happens tliat only the internal or the external 
muscles of one or Ixith eyes (internal or external ophthalmoplegia) 
will be involve*! or that tjimilar muscles are paralyzed in bt>th eyes. 
Isolated paralysis of the internal ocular muscles of one eye may also 
be due to ocular (atropine, trauma) or intraorbital causes; for ex- 
ample, destruction of the ciliary ganglion, which would also produce 
ancesthesia of the cornea. In such ciuses, huwever, sufficient diagnostic 
and anamnestic data can usually be found. The diagnosis is often 
more di^Bcult in so-called multiple neuritis, especially root neuritis, 
when only individual bundles of the mot^r oculi degenerate, and 
when, as sctmetimes happens, this ih nlmost synunetrical on the two 
sides. In fact, several cases which were diagnosed during life as 
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nuclear pamlyBis were found, on autopsy, to be basilar in character, 
or the findings were entirely negative (Eisenlohr, Nenr. CentralhL^ 
1887, p. 337). 

The diagnosis is positive when a slowly progressive process at- 
tacks the ocular muscles in the order in which their nuclei are 
arranged anatomically alongside of one another. This may occur in 
an ascending or descending direction, so-called progressive paralysis 
of the ocular muscles or superior polio-encephalitis (Wernicke) as 
opposed to inferior pulio-encephalitiH or bulbar piiralyj^is which is a 
closely allied process. Nevertheless, these two forms of disease do 
not often pass into one another. An exhaustive monograph on 
chronic progressive paralysis of the octdar muscles has been fur- 
nished by Siemerling {Arck. f. Psych, u. Nerv., Bd. XXII^ Sup- 
plement) from which it appears that the disease is not a unit. It 
Is generally a nuclear affection, but the anatomical appearances may 
vary greatly . 

From an analysis of two hundred and twenty cases Dufour dis- 
tinguishes acute and chronic forms of nuclear paralysis. The chronic 
cases may remain stationary for ten years or they may be slowly 
progressive. In the latter event they may be confined to the principal 
nucleus or, beginning at other muscle nuclei, they may extend to those 
of the eye^ or they maj^ follow the opposite direction. Nuclear 
paralysis may complicate bulbar paralysis, progressive muscular 
atrophy, tabes, disseminated sclerosis, or it may constitute the initial 
sympttvm of tabes. Of the hitherto known cases of periodical paraly- 
Eia of the ocular miiecles {vide the cases collected by Moebiiis, 
Schmidt's Jahrh., Bd. 207, p. 244) Dufour regards only four as 
surely of nuclear origin (Pflueger, Tagebl, d. Naturforsch.-Ver' 
sammL z, Strassburg, IBB5, p. 491 ; Visssring, Mnench. med, Woch,, 
1889, p. OOfi; Camuset, Gaz, des R6p,, 1B75, p. 259, and Dubois). 
All others are probably due to a basilar c^use which was found in 
every case in which an autop85' was obtained (exudation around the 
motor oculi, Gubler; eruption of tubercles in this region, Weiss; 
fibrochondroma of the nerve, Kichter) . 

Among the acute nuclear paralyses there is one severe form which 
usually pmves rapidl}* fatal. This is due generally to an acute 
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hemorrhagic polio-enoephalitis at the floor of the fourth ventricle (in 
drinkers), but solitary tubercles or a cyst (BuU) have also been rec- 
ogni^ as causes. SoznetimeB the post-mortem findings were en- 
tirely negative (Eisenlohr, I. etc.)- The benign acute form in- 
cludes almost the half of ali known nuclear paralyses. This variety 
may be due to injuries, chemical poisons, constitutional anomalies, 
acute and chronic infectious diseases (for example, paralysis of ao- 
oommodation after diphtheria). 

In those cases of unclear paralysis in which autopsies were ob- 
tained there were usuaUy found hemorrhages or hemorrhagic in- 
flammations of the nuclei, much more rarely acute or chronic inflam- 
mation or simple atrophic degeneration. In one-sixth of the cases 
the findings were negative. The complete bibliography vnll Ije found 
in the two principal works on nuclea-r disorders of the ocular muscles, 
by Mauthner, Wiesbaden, 1885, and Dufour, AnnaL d'OaiHsi,, 
1890, p. 97. 

The congenital absence of muscles and congenital paral3r8ee art 
probably iilwaj's due to intra-uterine jjeripheral or nuclear causes, 
Moebius (Muench, med, Woch,, 1893, Nos. 3 and 4) states that in 
«o-called ** infantile atrophy of the nuclei," the facial nerve is also 
often affected, but not the internal ocular muscles. After the process 
has run its course, it can hardly be decided whether the nucleus, 
nerve, or muscle was primarily affected. 

The very rare symptom that one eye is deflected downward and 
outward, the other inward and upward^ points to the nuclear region 
or at least to its immediate vicinity. According to Nothnagel it is a 
focal symptom of disease of the middle crura cerebelli. 

c. Central Disorders of the Voluntary Ocitlar Muscles. — On 
the central side of the nuclear region the motor fibres no longer run 
in bundles. Hence the anatomical demonstration of their course is 
practically impossible, and this must be inferred, in the main, from 
non-a natom i cal prem i hcs . 

We have intentionally used the term "disorders" because, aa in 
all central paralyses, we have to deal, not with complete pamlysis, but 
merely with disorders of motion, I'.e,, with the loss of certain quali- 
ti<*s of motion. 
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In a motor nerve nucleus we find, apart from the oonnective-tissue 
constituents and the vessels : 

1. Motor ganglion cells» whose axis-cylinder processes form the 
motor nerves. 

3. Networks of nerve fibres (neuropilenmia). The latt«r un- 
doubtedly has different origins. For the nuclei of the ocular muscles 
the following three sources of origin can be demonstrated : 

a. Fillet fibres which convey sensory* impressions from the op- 
posite half of the Ixxly to the nuclei of the ocular muscles. This con- 
nection evidently subserves the involuntary ocular movements after 
sensory impressions from the opposite half of the body ; associated 
deviation of the eyes (and head) toward the approximate position 

a tactile impression, etc. The great mass of the fillet fibres passes to 
the optic tljala03ue. 

b. Tractus fibres from the anterior corpora quadrigemina (Mey- 
nert*B fibres), corresponding to the opposite half of the field of vision. 
These subserve the involuntary ocular movements after impressions 
of light from the opposite half of the field of vision ; these are also 
conjugate movements of adjustment; a and 6 are centripetal tracts. 

C* The third place from which fibres pass to the nuclei of the 
ocular mufwslee is the cerebral cortex, particularly the visual sphere 
in the occipital lobes, in whose corona radiata they run. These are 
centrifugal tracts. 

It is an astonishing fact that definite relations have not been dis- 
covered between the ocular movements and those parts of the cortex 
which are called " motor. '* A definite relation exists only betw^een a 
spot in front of the upper extremity of the anterior central convolu- 
tion (viK., Fig. 8, 1) and the levator palpebrse superioris and orbicu- 
laris palpebrarum, f.e., with movements of the eyelids, not of the 
eye itself. 

Ocular movements toward the opposite side (conjugate deviation) 
can be obtained occasionally on irritation of almost all parts of the 
cortex of a hemisphere, but this can be done most certainly from the 
oortex of the occipital lobe, i.e., from the visual sphere. The in- 
vestigations of MtuiIc and Schaefer in pjirticular have shown that 
irritation of one visual spbere with a feeble inducetl current causes 
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associated movements of both eyes toward the side opposite to the 
irritation. The eyes are also directed downward when the irritation 
a£Peci9 the anterior zone of the visual sphere^ and upward when in 
the iK)sterior zone. Under certain conditions, dependent npon the 
site of irritation and the position of the eyes, there are (apparently) 
BO associated movements, bnt movements of adduction of one or both 
eyes (convergence !) or a continuance of the eyes in the same position. 




I*io, 8.— The Left Mntor CortJoal Ctmtpe» In Man, After Bei^nawi, S/f, Sulcaa of Rolando; 
FS, fliBuroof SylTius; SPO, parte to occipital hiiIoubi F,. Fj. Fj, flrit, Becond. third, fronUl 
conToliition; VC and fJC, anterior mod poBtprior central conTolutiotui; Ti, T,. first, iKCond, 
teoif^'tml oonvotutiouB (T,. auJitory centre; T\. Weratclcp'i convotlltfon, BO'Called); <?4 and 
QHM^ angular (RjrruB and supra -EnarRiiml s'ynia, both to^ettier form the Inferior t>ivrletal lobe; 

cuneii<(^: PC, pr^uneiis; 1, ociilotnotor (levator piiliiebrw superior)!^) ; hypogloftsun; S, 
matoT speech centre; 4. oral part of facial; 5, facial part of same; 7, S, *, upper extremftr 
id, «b4iuvtor«: 7. ^xlon, suplnatloD, «ad proDaUoo- motor wrltin}; centre- 8, exteoioni); 10, 
lower eilremity. 

Obregia {Arch. f. Anat. «. Phtis,^ 1890, p. 200) arrives at eesentially 
the same results. He also noted the important fact that irritation of 
the macular region of the visual sphere hardly excites any move- 
ments, but that the conjugate movements of the eyes toward the op- 
posite side become much more extensive, the more the peripherj^ of 
the visual sphere is approached. These are evidently conjugate 
movements of adjustment of the eyes. The visual sphere contains a 
motor projection field for movements of adjustment of the eyes, sa 
that, on irritation of a tlefinite part, that cruijugated movement is 
procli*ced which turns the fixation point of both eyes toward the 
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oorreeponding point in the opposite half of the field of vision* If 
the irritation affects the macular region of the visual sphere, no 
movement follows j the irritation appears to come from the poiut 
of Exation, and this can only happen when the eyes are already 
adjusted. 

These ocular movements also take place when the associative fibres 
to the motor cortex are divided, and the occipital lobe, in a measure^ 
is isolated (Munk, CentraU}. f. Augenheilk., 1890, p. 149). The 
muscle nuclei are accordingl}' stimulated along the direct path of the 
corona radiata, and both eyes are alwa^'s impelled to perform con- 
jugate movements. 

These experiments agree with clinical observations, in which irri- 
tation of one hemisphere causes conjugate deviation toward the oppo- 
site side; paralysis causes abolition of the voluntary conjugate 
movements toward the opposite side. If the other hemisphere is 
in a condition of irritation at the same time, it will cause conjugate 
deviation toward the site of disease, Newman {BerL kl, Woch^i 
1890, p. 403) published an apj^arent exception to this rule. In his 
case there was a hemorrhage into the frontal lobe. But this does 
not necessarily cause paralysis of the entire hemisphere. Indeed, 
those parts of the cortex which are remote from the lesion — in this 
instance the occipital cortex— will be more apt to be in a condition 
of irritation. Hence it is not astonishing that the eyes were de- 
flected to the side opposite to the lesion. Such exceptions merely 
prove the rule. 

The influence of the inferior parietal lobe on the conjugate move- 
ments of tlie eye (Wernicke) is easily explained by its close prox- 
imity to the periphery of the visual sphere, which has a special 
motor eflSciency and whose destruction causes only slight disturbance 
of vision i inde p. 59). 

The ocular movements which Munk obtained in his experiments 
by stimulating the visual sphere he regards as the lowest visual re- 
flexes, which do not presuppose visual perceptions but merely sensa- 
tions of light. In fact the movements obtained in such an experi- 
ment are involuntary. In my opinion, however, the performance of 
these movements takes place along those tracts which, in the nomiHl 
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condition, convey the voluntary movements of the eyes after con- 
scious visual impressions. 

In the visual sphere the afferent optic and the efferent motor 
fibres are distributeil in such a way that irritation of any part of a 
visual sphere adjusts both eyes in the same way as if an object^ 
appearing at the corresponding spot in the opposite half of the field 
of vision, were fixed binocularly. Hence, the optical cerebral cortex 
is at the same time the motor centre for the voluntary ocular move- 
ments, in so far as the latter are provoked by conscious light im- 
pressions. Each visual sphere controls^ these movements chiefly in 
the domain of its half of the field of vision on the opposite side. 

In Obregia*8 experiments the conjugate movements of the eyes 
were so much more extensive, tlie more peripheral the site of irrita- 
tion. A peripheral position in the visual sphere corresponds to a pe- 
ripheral part of the opposite half of the field of vision. The farther 
the image of an object is from the point of fixation, the more exten- 
Bive, as a matter of course, must be the conjugate movement of the 
eyes necessary for adjustment. If the image of an object falls upon 
the fovea centralis of the retina and is conducted thence to the macu- 
lar portion of the visual sphere^ no conjugate movement will result 
because the eye is already adjusted. Now convergence and accom- 
modation for the object are alone necessary, and for these two move- 
ments — viz., the fine adjustments of the eyes which are already turnetl 
in the general direction of an object^which take place under the 
control of conscious vision, we must regard the macular portion of 
the visual sphere as the cortical centre ; from its periphery are pro- 
duced voluntary associated movements after conscious light impres- 
sions and also under the control of conscious vision. 

As the nucleus of the motor oculi of one side sends its fibres to 
all the muscles which are innervated in coxijugate movements of 
both eyes toward the opposite side { vide p. as the roots of the 
trochlearis decussate while those of the abdu(^ns do not, each visual 
sphere stands in centrifugal connection mainly with the nuclei of 
the motor oculi and trochlearis on the same side, and with the oppo- 
site abducens nucleus. But if it is subseqiiently proven that the 
root fibres of the abducens nucleus do decussate, a§ is positively 
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maintained by some writers— this is denied with equal positivenearf 
bj the majority of writers* but it is certain that numerous fibres 
between the two nuclei undergo decussation — then the visual sphere 
would be in centrifugal connection essentially with the nuclei of 
the ocular muscles on the same side. In the main the macular 
locality of the visual spheres would send its motor fibres to nuclei 
8 and 3 of Fig, 6 (p. 18), which are employed in convergence and 
accommodation. From this part oontniction of the pupil as an 
associated movement'* must also be provoked, and this, as a matter 
of course, is bilateral, Tlie cortical impulse for accommodation and 
convergence, likewise, is always equally strong for both eyes. 

All movements which are excited by the cortex affect both eyes 
and are associated and conjugate ; this was also found to be true of 
the involuntary reflex movements. 

If a visual sphere is destroyed, then, apart from the consequent 
disturbance of vision, the following phenomena will be produced ; 

1. The voluntary ocular movements after light impressions with- 
in the lost half of the field of vision are abolished. It goes without 
Baying that when an object is not seen, adjustment upon it will not 
be made, and that the disturbance of motion will be entirely over- 
looked on account of the disorder of vision. If the object were visi- 
ble there is no doubt that voluntary adjustment of both eyes would 
take place. In addition it is to be noted that not all the conjugate 
ocular movements toward the side of the lost half of the field of 
vision are abolished, but only in so far as they are induced by con- 
scious visual impressions. This disorder of motion is capable of 
direct demonstration. If I attempt to imitate the visual disorder in 
right bemianopeia by attempting to read immediately behind a 
screen, this is indeed made somewhat diiBcult, but not by any man- 
ner of means to the same extent as in cortical right hemianopsia. 
As the visual disturbance in both cases is the same, this difference 
can only be explained by a disorder of motion ; the aid of the con- 
stant movements of adjustment which are excited by peripheral 
vifiual impressions, and which are necessary for fluent readings are 
lacking. The voluntary ocular movements toward the opposite 
side, which are excited from other parts of the cortex, are only ap- 
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proximate and only replace imperfectly the movements performed 
with the aid of the occipital cx>rtex; hence also the rapid ex- 
haustion. 

Id the same way that the visual sphere is active optically and 
oculomotorially, the auditory sphere is active acoustically and oto- 
motorially. According to Baginsky irritation of the auditory sphere 
with feeble electrical currents also excites movements of the eai*^, 
even dilatation of the palpebral 6ssure, which I can only compare with 
those observed in listening. The so-called motor region also con- 
tains aii abundance of sensory fibres, in great part from the optic 
thalamus (whose ganglion cells perish after destruction of the motor 
cortex (Monakow) . Hence the optic thalamus constitutes the inter- 
mediate ganglion of the motor cortex, analogous to the relation of 
the three primary optic ganglia to the visual sphere and (probably) 
of the internal geniculate body and posterior corpora quadrigemina 
to the auditoiy sphere. 

In circumscribed destruction of one visual sphere it is difficult to 
demonstrate the homonymous disorder of vision ; this is equally diffi- 
cult with regard to the consequent conjugate disorder of movement. 
This could be done more easily if the macular locality of one visual 
sphere were alone affected. The visual disorder is then slight be- 
cause the fixation point is intact in both eyes. On the other band, 
the unequal motor innervation of the centre for convergence will also 
be made evident by the fact that the closely approximated images of 
both eyes can be made to unite with difficulty or not at all, a condi- 
tion usually known as imperfect fusion of the double images. I 
have observed this symptom as an entirely isolated temporary phe- 
nomenon which was substituted for an attack of scintillating sco- 
toma and was attended with the same subsidiary symptoms as the 
latter. In such cases the cortical location is undoubted. In others 
the lesions seem to be subcortical (corona radiata or vicinity of the 
muscle nuclei) as, for example, in the imperfect fusion which is an 
initial symptom of locomotor ataxia. The principal point is that the 
cortical innervation of the nuclear centre for convergence in the motor 
oculi nucleus does not take place uniformly from both macular locali- 
ties of the visual sphere. 
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In destruction of a visual sphere the following functions re- 
main intact ; 

a. The involuntary' reOexes after unoonacious light stimuli, par- 
ticularly the reaction of the pupils to light on illumination of the 
blind half of the field of vision. Conjugate movements of the eyes 
and corresponding movements of the head* closure of the lids, etc., 
may also take place, despite the abolition of the {perception of lights 
aa is shown by my case mentioned on p. G7. h. Involuntary move- 
ments of the eyes after other than light stimuli (cutaneous irritantst, 
noises, etc.). c. Voluntary movements of the eyes after other than 
light stimuli- The retention of the latter conceals, to the greatest 
extent, the disorder of motion in cortical hemianopsia, because they 
affect the same object as voluntary movements of the eyes after con- 
Bcious light perception (adjustment of the eyes toward the locality 
from which the stimulus starts) . But the conjugate movements of 
the eyes, without control of vision, are much more awlrtv*ard — for 
example, those prwluced at the word of command. Under normal 
conditions it is sufficient that the movement of the eyes is an apprax* 
imate one, that it brings the object in question into the field of vision. 
Then follows the fine adjustment with the aid of the sense of sight. 
The voluntary conjugate movements of the eyes (for example, those 
at the word of command) in the blind are remarkable from the 
fact that they again pass gradually and unconsciously into the posi- 
tion of rest (Raehbnann) . 

As this voluntary innervation of the nuclei of the ocular mus- 
cles also takes place when the visual sphere is destroyed, their tracts 
cannot pass by associative fibres to the visual cortex and from thencM? 
through the corona radiata to the muscle nuclei, but they must pass 
directly to the latter, A few nerve fibres through which the eyes 
are incited to perfonn conjugate movements upward, downward, to 
the right or left, suffice for this purpose. The rest is done with tlje 
aid of the visual cortex. It follows again that the cortex is nowhere 
purely motor, purely sensorial, or purely sensory, and that there is 
nowhere a localization in the strictest sense of the term, although 
in general certain parts of the cortex chiefly exercise certain func- 
tions, and the individual parts are nowhere absolutely co-ordinate. 
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Binocular adjustment is leamtMl by the child at the same time 
with the judgment of fixed objoctSj with the development of con- 
scious vision and the recognition of objects and processes of motion. 
The necessary fibrous connections between the retina and cerebral 
ctnrtex, between the fovea centralis and the iM^rceptive centre, only 
develop fully after birth and gradually become raedullated and thus 
capable of function. If this development is disturbed for any rea- 
son, for example, by early acquired opacity of the refracting media, 
by the impossibility of perfect vision on account of congenital anom- 
alies, etc., then a peculiar disturbance of movement, viz,, nystag- 
mus, is constantly noticed. By its conjugate occurrence this points 
to a cause which is situated centrally from the muscle nuclei. If 
visual disturbance or blindness begins in later life, the development 
of nystagmus is much rarer. Hence, nystagmus may be defined 
as imperfect cortical innervation of the voluntary muscles of the eye 
(aa a peculiar form of cortical paralysis agitans). Its real cause 
may be peripheral, central, or both. 

If insufficient vision is obtained by an eye from optical causes 
(opacity of the media, albinism, marked astigmatism), or because, 
for example, the fovea centralis cannot be utilized in fixation (early 
convergent squint, etc. then the visual impressions from the cere- 
bral cortex do not suffice to excit«, on the part of the visual cor- 
tex, an impulse to movement which is sufficientlj' intense to cause 
proper adjustment of the eyes. The motor cortical innervation is 
too feeble and assumes the character of paralysis agitans. Under 
such circumstance, it is also understood that the ocidar movement 
does not correspond to an apparent motion of objects because the 
individual, so far as he remembers^ has never seen otherwise and 
knows that the visible objects are not moving. The apparent rest 
of the objects despite the movement of the eyes is a psychical 
process. 

If the visual disorder is bilateral, the nystagmus is constant; if 
it is unilateral, nystagmus is imually not present when an object is 
fixed with the good eye. But binocular nystagmus will develop 
forthwith when the poor eye is employed in fixation (strabismus con- 
vergens oon com i tans). 

a 
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The Tibial disturbance in earlj strabismus ooovergeti&— unlees ^is 
in altertiatiiig — is due to the fact that, from the gquinlin^ ey^e, the 
fifcm from the macala lotea and fovea oentrdts sae out oonneeted in 
the normal manner with the macular locality in the risoal curtex, but 
that thi« takes place from a peiipberal part of the return, upon 
which the image of the object looked at faMs on fixation wilh the 
other eye. This peripheral p^ of the redna does not poBsem the 
ongantzaticm of a fovea centralis, and hence the acutenees of visioti 
i» more or leas diminiahed (vicarious macnla). Nevertheless it occa- 
dcmaltj happens thai croeeed doable vision appears in the correct 
position of the eves after the operation for strnbismuSf because rela- 
tive external squint now obtains for this acquired macular localily. 
Bueli cai^, however, are quite rare. 

The difiturbance of movement in the ordinary amtdjopia of stm* 
biinxiQs differs in no essential respect from the congenital or early 
iic<|uired disorder of vision due to anatomo-pathological changes. In 
the latter (nyetagmus proper) there is a constant pendulum move- 
ment around the position of equilibrium; in the former there are 
twitching movements to one side. This form is pi^fenibly de- 
Deribed m nystagmus-like twitchings. In both forms there is defi- 
cient coTticaJ innen'ation. In true nystagmus there is a steady, con- 
fltaotf uniform disorder of innervation; nystagmus-like twitchings 
Appear in unequal and changing disturbance of innerv^ation, as, for 
example, in rapid cortical eadiaustion after unusual or forc«d move- 
meain. The number of oecillations varies from two to ten in a 
necood ; the average is four to five, The higher numbers correspond 
to the ** tremor" of the eyes iu alcoholics and cases of paretic demen- 
tia, the lower numbers to the *' explosive'* twitchings of the nystag^ 
mmt'Hke disturbance of movement. 

In nystagmus proper and also in the lesser twitchings we can 
diMtingui«$h a centripetal or optical form, a centrifugal or motor 
furm, and a cortical form. As a matter of course, these cannot 
ulwa^'s boBharply separated, because there are mixed forms, even of 
all thri*et m in the nystagmns of luiuers. As the disturbance in the 
optical form« is usually constant and j)ermauent, and often variable 
in th(» mot*>r ft>mie, this explains in a very simple manner the fact 
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that true nystagmus is ao often observed in the former, and usually 
nystagmus dike twitching in the latter. 

Nystagmus rarely begins in adults after unilateral or bilateral 
disturbance of vision from peripheral disease of the eye, but it may 
develop in other vvayn. The be?^t known is the go -called nystagmus 
of miners, especially of eoal-miners after protracted spells of M^ork. 
Disturbance of vision is often present at the same time, such as dimi- 
nution of central vision, night* blindness, etc. The cause is the 
strain of the eyes in imperfect illumination, and constraine<l move- 
ments m in looking upward. Nutritive disturbances, chronic poi- 
soning with miasmatic gtises, etc., are pnKlisfMjsing factors. It is 
easy to imderstand that^ under such circumstances, an optical as 
well as a motor exhaustion of the cortex must set in. One or the 
other will predominate, according to circumstances. Hence, distur* 
bance of vision may be absent or slight, or the nystagmus may ap- 
pear only when looking in certain directions, especially upward. In 
this nystagmus which is acquired in later life, a corresponding 
apparent movement of the objects — in a direction opposite to that of 
the ocular movement— is the rule. We may apply to this form the 
term motor weakness of the occipital cortex. The wagging of the 
head, which is occasionally present, is explained in like manner as 
cortical motor exhaustion of the centres for the muscles of the neck. 

The nystagmus of multiple sclerosis^ tabea, etc. , probably develops 
in another way ; in the former disease it is a very characteristic symp- 
tom. Sclerotic foci in the vicinity of the muscle nuclei (hence the 
fi-equent nuclear paralysis) probably give rise to the disturbance of 
motion. In such foci the nerve fibres are not divided— as happens 
in this disease, according to Uhthoff, in the optic nerve— but merely 
deprived of their medullary layer; hence conduction is not entirely 
abolished, but merely interfered with. In consequence of this the 
motor cortical impidse to the nuclei of the ocular muscles is more or 
less weakened; there is no complete cortical paralysis but merely 
*' pa raly sis agi tans , " 

If the theory that nystagmus is due to imperfect innervation is 
correct, it is easily understood that it may occasionally be checked 
by forced conjugate movements (for example, by forced convergence, 
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r. Qf^etnj , The mo^ioa id a peripbeml cause (myopathjy i& opposed 
hf the circumstance llmt the morements are coDjiigate, but periph- 
eral pc o c Q M en maj act as predtspoeing factors^ 

FYieatlef Smidi muAtiiiied that ocular mor^Kteuts in g»-iieral h«Te ftn tnter- 
miumt cbArmcter. aod baaes this Tiew on the fact that the after- ima^ of the 
ntn, dtniiig ocular moreiiMiilii does Dot form a baod but is compoaed of indi- 
vidual little imageas of the san. staiiding alongside of one aDOtfaer. This is not 
entirely correct. If we look, in the ordinary vray, from one point to Another 
along the shortest line, then the after-image of tiie sun is reailj a band. It is 
onlj wlien the eje ititentionallj changes its direction elowlj, that the moreiiient 
becomes diacoiittDaoQa. This movement is jerky but not oisciUatmg^ and leads 
to very tapid <^ical and motor exhaustion of the eye (vide lAndolt, Beitrag 
s. Physiolc^ie d. AQsenbewegmig:en,'' 1893). 

NystagtDQB may also be the result of other cerebnJ disease 
(subdural hemorrhages, pachymeningitis haemorrhagica, cerebral 
hemorrhage, cjstioereus, etc. ), aod is often eomphcated with a oorre- 
sponding disorder of vigiion. In such casets we mar also afs^siune an 
incomplete motor paralysis of the occipital cortex, Magelseo 
{Michel's *' Jahresber.,*' 1883* p. 611) reports an interesting case of 
n3-stagnius, attended with pains in the back of the head, which 
developed in an overworked seamstress. 

In rare cases rhythmical change in the size of the pupils (kippus) 
are observed (MicheFs *' Jahresber,,'' 1887, p. 511, etc.). 

CJortical spasms of the eye muscles are likewise always conjugate 
and associated. They include tonic and clonic movements to the 
right and left, rolling of the eyes, spasm of convergence, etc. 

Optic and motor fibres are freely intermingled in the occipital 
cortex and its corona radiata, but in the vicinity of the nuclei of tlie 
ocular muscles the motor fibres are evidently separated from the rest. 
Hence it follows tliat lesions of tlie fibres of the corona radiata, 
either in the immediate vicinity of the nuclei or between the indi- 
vidual groups of ganglion cells, may produce purely motor symp- 
toms. These will exhibit a somewhat cortical character and will 
not be attended by degeneration of the nerves and muscles (perinu- 
clear and intern uclear disorders of motion). In this way we may 
account for many a so-called paralysis of convergence or imperfect 
fusion of the double images, imperfect conjugate rotation to the 
right or left, etc. This is particidarly true of diseases which often 
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result in circumscribed lesions of the nuclear region, such as multi- 
ple sclerosis, tabes, etc. 

As we have already mentioned on p. 75, a portiou of the cortex, 
which is situated in front of the upper extremity of the anterior cen- 
tnd convolution (Fig. B, 1), is definitely related to tiie levator palpe- 
bnB superioris of the opposite side.' Destruction of this centre causes 
crossed paralysis of voluntary raising of the lid. In this centre and 
in that of the facial nerve must also be located the cortical termina- 
tion of the trigeminus nerve. Irritation of this region may cause 
conjugate movements of the eyes to the opposite side. These are 
evidently the voluntary movements of the eyes and lids after con- 
scious sensory stimulation from the lids, conjunctiva, and cornea. 

This explains the well-known fact that ptosis is so often absent 
in central paralysis of the ocular muscles, or that central ptosis may 
be isolated (often associated with central paralysis of the facial 
nerve). The cortical centres are widely separated; the muscle 
nuclei, on the other hand, may be grouped in an entirely different 
manner. 

Experiments on monkeys have shown that mild electrical irrita- 
tion of a definite^ circumscribed part of the cortex will produce 
movement of the thumb alone, hut more pronounced irritation of the 
same part will produce movements of the other fingers, the hand, 
arm, etc. 

The remarkable cases of associated movements of facial muscles 
when the eyelids are widely stretched open may be explained in a 
similar maimer. The first two cases of this kind were reported by 
Helfreich (v. Reuse, Wien. kL Woch., 18B% No, 41). Congenital 
incomplete ptosis was present in almost all the cases. If by an ex- 
tremely vigorous cortical innervation the attempt is made to raise 
the Hd, the impulse will be communicated to adjacent parts of the 
cortex, and in this way give rise to both voluntary and involuntary 
movements of other partR. 

Numerous examples of similar processes in other parts of the 

* Some locate the region in question in the vicinity of the angular gyrofl 
(Lemoiue, Rev. deMed., 1887, No. 7). Others deny, for the present, the poesi- 
bility of determiuing a deRnite cortical regioo for "central ptosis." 
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body C50uld be adductxl, [See case of ci>Dgenital ptosis with syncbro- 
nous movements of the affected lid and lower jaw, by Hubbell, 
Archives of OpJdh,^ Knappand Schweigger, Am, ed,, January, 
p. (>3. For other caaes see Michel, " Jaliresbericht. f. Oph.,** 18ti2, 
p. 354.— iV.] 

3. Transcortical Disorders of Vision, 

It follows, from onr previous considerations, that an optic^ 
as well as a motor projection field must be assumed to exist in the 
visual cortex of the occipital lobe. 

According tu Munk the visual cortex of each hemisphere oonsti- 
tnies a projection iield of the opposite half of the field of vision, 
Eiich part of the field corresponds to a definite part of the cortex, 
and Nothnager^ i^erceptive centre corresponds to the macula lutea. 

Wilbrand Die hemiauopischen Gesichtsfeldformen," Wies- 
baden, ISfJO) has formulated a similar scheme, but describes the 
coiu^e of the fibres somewhat more in detail. 

Schaefer holds a different view. According to him the visual 
cortical surfaces of both hemispheres form a single visual field upon 
which both retinal surfaces are projected in approximately the same 
way as if the visual fields of both eyes were drawn upon one field 
(Fig. 1, p. 2). 

On the whole the projection takes place in such a way that right, 
left, above and below in the visual field correspond to left, right, 
posteriorly and anteriorly in the occipital cortex. At the same time 
every part of the cortex may induce a conjugate movement of the 
eyes in such a way that it correspondtj to an adjustment of the fixa- 
tion point of Ixtth eyes upon the corresponding part of the field of 
vision. 

We cannot, however, represent the matter as if the retina and 
the cortex were simply connected by wires between corresponding 
localities ; the ©induction along the wires is transmitted in various 
ways. 

As a result, every point in the visual field, if stimulated with 
sufficient intensity, will stimulate the entire occipital cortex of the 
opposite side, although a certain part of the cortex is stimulated 
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most strongly. Furthermore, every part of the occipital cortex will 
imiervate all the muscles which rtjtate the eyes toward the opposite 
side^ but the intensity of the stimulus to the different muscles will 
vary with the different part±s of the cortex. The stimuli which 
come from all parts of the body keep the muscles in a state of ten- 
sion (tonus). If a stimulus from any part of the field of vision pre- 
dominates, this will furnish an excess of stimulation to the corre- 
sponding pai-t of the cortex, and this in turn induces a corresponding 
conjugate movement. Stimuli which pass to the macular locality 
give rise to convergence and 
accommodation upon the part 
from which the stimulus takes 
its origin. 

Let us assume a stimulus 
is applied to a single retinal 
cone. This will be conveyed 
through the two granular 
layers until it finally stimu- 
lates a number of cells in the 
ganglion -cell layer of the 
retina, one cell most intensely, J* 
the others less intensely in Fto. fl,-r, optic tmct j po, primwy oentn» of 

the optic neire; kkt nuclei ot the sye mu»cimi kLt 
proportion to their remote- fX»sterior Jonsfltudiual bnodle; nun, motor nerves 
. , ~, of the eye musclM; <?, Qratlolet's Tlsual flbK«; S, 

nesa. 1 he centripetal nbreJ^ yimaX jrph«e ; J?. remnitUng cMrebral c&rtex ; A, u- 

trf the optic nerve conduct 

these stimuli mainly to the three primary optic ganglia, where the 
fibres, in great part, break up into the neuropi lemma. Some of 
the tractus fibres (Fig. 9, 7*) pass, with or witbont interruption by 
ganglion cells, to the nuclei of the ocular muscles {k k) — ^probably 
also to other muscles — and convey the involuntarj' reflexes which 
follow tmconscious impressions of light. This path, viz., optic 
tract — muscle nuclei — ^motor nerves, n ii^ we will call the first or 
lowest motor reflex arc. It exists for all senses and groups of mus- 
cles. In adults it plays a subordinate part as regards the eye mus- 
cles, apart from the movements of the pupils. 

In the primary optic ganglia the stimuli which enter are distri- 




buted in the neuropi lemma aocording to the number of conducting 
fibres. The ganglion cells within the nouropilemma Tvill be stimu- 
lated with varying degrees of intensitr, according as they are more 
or less remote from the conducting fibres. Tiie atimulation of these 
ganglion cells is conveyed to the cortex of the occipital lobe, in 
which the visual concepts are produced and come to the notice of 
consciousness. As a result voluntary conjugate movements of ad- 
justment are produced in such a way that the image of the object 
in the field of vision falls upon the fove^ centrales of both retinse, 
and thence can be conveyed to the perceptive (^ntre with the finest 
possible differentiation. It is only along the tract from the fovea 
centralis to the perceptive centre that visual perceptions can be con* 
veyed of sufficient delicacy to produce optical memory pictures which 
can be utilized. 

These paths— optic tract, primary optic ganglia, corona radiata, 
occipital cortex, corona radiata, muscle nuclei, motor nerves—are 
known as the second or middle motor reflex arCj within which 
voluntary movements follow conscious sensations of light. 

This does not complete the process. By means of associative 
fibres the visual perceptions are : a, combined within tlie cortex into 
optic concepts and memory' pictures ; 6, they are also combined with 
those pictures of the other senses which refer to the same and simi- 
lar objects. These combinations take place particularly with the 
auditorj^ concepts in the auditory centre of the temporal lobe, with 
the tactile and sensory concepts in the so-called motor cortex, with 
the &i>callod motor sound pictures in the siieech centre (Broca's con- 
volution) and with any existing olfactory and gustatory concepts of 
the object in question. The two latter concepts play a subordinate 
part and may be disregarded. By means of these combinations of 
the various memory pictures the sum of all our knowledge of an 
object, in other words, the concept or idea of the object, is pro- 
duced. 

c, The visual impressions are also conveyed, by means of assoeia- 
tive fibres, to the frontal cortex. The latter is connected with all 
other parte of the brain by oentrijietal and centrifugal fibres. For 
this reason the frontal cortex is known to dominate the rest of the 
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ceifbral cortex. In it all conscious percepts are united and from it 
all conscious movementB may be incited, modified, and inhibited. 
As is well known this very inhibition of lower reflexeH is one of the 
chief physiological functions of higher nervous centres. 

This combination of fibres, viz., a sensory nerve, intermediate 
ganglion (optic ganglia for the optic nerve, optic thalamus for the 
tactile nerves, internal geniculate body and posterior corpora quadri- 
gemina, probably, for the auditory nerve), corona raiiiata^ BenBory 
cortical apparatus, atssociative fibres, frontal cortex, associative 
fibres, motor cortex, corona radiata, muscle nuclei, motor nerves — 
forms our third or highest motor refiex art?, in which perceptions 
that have been thought out are manifested by woll-coiit^idered move- 
ments or by the inhibition of such movements. Hence the close re- 
lationship between the cortical centre of the most carefully elaborated 
movements and the motor speech centre, which is innervated (inhi- 
bitefl ) from tlie frontal brain, either spontaneously or as the result of 
sense- percept ions. Speech without the act of speaking is equivalent 
to thought, and in this sense wo may apply the term thought centre 
to the frontal cortex, especially on the left side. As a matter of 
course this function can only be exercised in connection with the re- 
mainder of the cerebral cortex. Hence diseases of the frontal cortex 
do not permit of localization because every portion takes part, in a 
more or less uniform manner, in the functions of all the organs of 
sense and motion. It does not necessarily follow, however, that all 
parts of the frontal cortex are strictly co-ordinate. Indeed, certain 
observations compel us to assume the opposite. But a localization^ 
for example, as regards numbers, musical notes, etc, , cannot be car- 
ried out because such details de|>end evidently on the characteristics 
of develojunent. Diseases of the frontal brain are manifested by 
sjTnptoms which vary from mere qualities of character to insanity 
and complete dementia. The local symptoms are either general or 
entirely absent. A sort of local symptom is furnished when an 
ataxic disorder of speech follows a change of character in progres- 
sive disease of the frontf^l brain (general paresis). 

In diffuse disease of the cortex hallucinations (sight, hearing, 
feeling, taste, smell), central paralysis and spasms may indicate the 
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implication of its eensorial and senaori -motor parts. Insanity proper 
is produced only when the frontal cortex and itB medullary tibres are 
affected. 

It is evident that the purely anatomical course of the fibres in the 
brain, bo far as known at the present time, permits wide inferences, 
which agree entirely with the results of clinical experience. But 
we will return to the consideration of the transcortical disorders of 
vision. 

If the visual sphere, with its peripheral connections, is intact and 
capable of fimction, but is cut off from the rest of the cortex, a very 
peculiar condition is produced, which is known, as psychic blind- 
ness. Vision is good and the finest objects are seen and fixed, but 
they are not recognized , Recognition takes place at once when the 
object is perceived by another sense, for example, touch. In tbeaa 
cases we have the visual sphere sharply isolated from all its connec- 
tions — while sight and the power of fixation are untli^iturbed. 

It appt'ars, however, that vision may not be perfect in psychic 
blindness ; a disorder of the color sense is also found occasionally 
(Charcot). 

Psychic blindness is only possible under two conditions; 1. The 
causal lesion must not be too extensive. Otherwise local symptoms 
will be present either in the visual sphere itself (homonymous defects 
of its field of vision, conjugate spasm or paralysis) or in neighbor- 
ing parts of the cortex (auditory sphere, motor cortex). Further- 
more the lesion must not extend too deeply into the brain. For this 
reason psychic blindness is almost always a temporary condition 
which either recovers or, if the process is progressive, passes into 
cortical blindness. 

2. The functional isolation of the occipital cortex must either be 
bilateral and hence be due to a symmetrical disturbance (which is 
comparatively rare), or one visual sphere is completely eliminated. 
This gives rise to cortical hemianopsia, and the condition of psychic 
blindness is then found in the intact half of the field of vision. Thi& 
is the more frequent condition. 

Psychic biindne*^hj, therefore, exhibits no constant anatomical ap- 
pearances. It is due generally to the remote e^Eects of a lesion situ- 



DISEASES OF THE NERVOUS SYSTEM. 



ated in another part of the brain. If, for example, a strip of super- 
ficial softeniDg occurs at the anterior border of one visual sphere 
while the function of the other is abolished (hemianopsia), the 
associative fibres of the occipital cortex may be interrupted during 
the acute initial stage and psychic blindness develops. At a later 
stage the remote actiou ceases, the psychic blindness disappears, and 
the narrow peripheral band of cortical softening causes no noticeable 
local symptoms or* at the most, a few degrees narrowing of the 
visual field inferiorly. 

Psychic blindness is a local symptom, only in so far as it indi- 
elites that the visual sphere and its peripheral connections are still 
capable of function. It occurs very rarely as an isolated symptom. 

A simile condition in those upon whom theoperation for (Congenital catamct 
has been performed, in imperfect adjustment of the eyes< particularly in mono- 
chrom at io light, etc., is sharply disti«guit«lit!<i from true pstychic blitidnesa by 
the fact that vision in them is either decidedly impaired or that objects do not 
pre«?nt the same appearance to Buch pereons as they do to otliere. 

The remaining transcortical disorders of visiun are really of an 
aphasic or paraphasic character. Indeed, psychic blindueae is a 
speech disturbance, in so far as the distinct sight of an object does not 
call forth its being nanu^l because its name cannot be given. 

The motor speech centre is dominated from the first frontal con- 
volution of the left hemisphere (Broca's convolution) and its vicinity. 
Its deatruction produces motor aphasia, i.e., the impossibility of 
spontaneous innervation of the larynx and the walls of the buccal 
cavity in the manner necessary to articulate speech. On the other 
hand, tlie involuntary movements are intact, as in all cortical par- 
alysis. The power of mechanically repeating words after another 
may also remain more or less intact. 

The motor speech cortex is situated, in the main, in the anterior 
and posterior central convolutions and their vicinity. Fig, 10 shows 
the approximate distribution of those cortical regions which are 
chiefly involved in " speech" in the widest sense : jl/Sp, is the cor- 
tical origin of the muscles employed in speech. 

The cortical centre of the right hand, which is especially impor* 
tant in writing, is situated about the middle of the posterior central 
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convolution (Fig. 10, MSch). The perceptivec entre for auditory 
impreegioDs is situated about the middle of the second temporal con- 
TolutioD. The cortical centres of taste and smell, whose location 




Fro. JO.— Fj, ], Frotiiftt eonvoluttona (F,, Broca'a convotuUon) ; Ti, first, sectmd. tena- 
poral QonvolutioDB: fT,, Weroicke'B convolution. ao-ca)l<?d> ; FC, //C, aotcrlor a ml posterior 
tHsDtral courointloiiH; GSM and Ou, Buprfuniu-ifltial and atif(ular Kynia. toR^tber- inferior piu-- 
ifltal lobe; Z, cuoflUH: MSch, motor wrltiDg centre; MSp, Epotor apeecb centre. 

IB still UBsettlcfd, may be disregarded on account of their slight im- 
portance in man. 

The acquisition of ideas and concepts begins long before that of 
speech. At first the new-born babe is a simple reflex machine. 
Gradually the central nerve fibres become medulla ted and thus capa- 
ble of function. At about the age of five months this has taken 
place in the entire white matter of the brain. The ocular move- 
ments, which were at first irregjular, are then converted into conju- 
gate and associated movements. Objects are fixed and their move- 
ments are followed. This can usually be done at the age of thriee 
weeks. Optical impressions of the objects are then obtainetl and 
are retained as memory pictures. These are combined, with tactile 
and gustatory impressions and pictures of the object, into ideas and 
concepts. Objects are recognized long before the first attempts at 
speech, and this is manifested by voluntary imitative movements. 
Every sensory impression calls up, by means of association, other 
eense-impressions of the object, and then excites movement. 
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At first the impressions of flight, feeling^ taste, and smell play the 
principal part; auditory impr^Bions are subordinate and rarely 
characteristic. This changes with the acquisition of speech. 

At first conscious auditory impressions are imitated volimtarily 
in a purely mechanical manner. The auditory impressions con- 
veyed from the ear {O, Fig. 11) to the auditory sphere {S) are con- 
ducted by associative fibres to the speech centre (Sp) and are 
imitated by means of movements, which are innervated from that 
centre under the coutrol of the auditory sphere. If an object, 
which is already known to the individual^ is often exhibited or is 
felt l)y the hand at the same time that the name of the object is pro- 
nounced, then the already existing concept will be associated with 
the corresponding sound -picture. The object, when seen or felt, 
recalls the sound-picture and 
the latter recalls the object. 
This constitutes the first step 
in conscious speech, which be- 
comew more perfect and fluent 
with time. Objects, which 
are seen, heard, felt, etc., cail 
forth in the cerebral cortex, 
by means of association, the 
memory pictures of all other 
senses and, at the same time, 
the motor sound-picture in 
the speech centre, which un- 
dergoes inner vati on . Th e ob* 
ject is then rtxrogniaed aod 
called by name. At the same 
time all these parts of the cortex innervate the frontal brain and 
there tUe perception is brought into relation with the sum of all 
other present and former perceptions. From the frontal brain the 
speech centre is inhibited or innervated in another manner. The 
latter connections are absolutely necessary to rational speech and 
also to sjwntaneous speech. Hence the great importance of the first 
left frontal convolution, in and beneath which pass all the associa- 




Fia. 11.— SchecRBtic Diairrain of the Dtattirbanov 

of Speech. 0, oar; H, audlrory sphere; A, t*yei S. 
visual sphere; R, H^ht hand; Sch, vHtiaK centre; 
A", miipcliw of IftrynT »nfl mouth; Sjp, motor speech 
centra; Si, teoatAi brAln. The arrow-heads an» 
madehBttTi^r in pmportinn to the preponfterimoe of 
the conduct I OB In the direct (cms tbey SodlcaitB. 
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tive fibres from the froDtal brain to the ** motor epeech cortex *' 
proper. 

Speech is under the constant control of hearing. If this is abol- 
ished in the adult (interruption of i?» peripheral deafness), a 
disturbance of speech gradually develops. The Toioe becomes 
peculiarly hoarse, monotonous, finally almost unintelligible. In con- 
genital deafness speech is not acquired without special instruction. 
If deafness takes place in the first few years of life, the words al- 
ready learned are forgotten. In both instances deaf- mutism develops. 

Deaf- mutes learn to speak by seeing and touching the mouth as it tabet the 
required posit ioub for speech, and by seeing the movements of the larynx, and 
these iinpressioBs take the place of auditory impressions. Under good instruc- 
tion the indivtdttal may learn to epe&k tolerably well. As a matter of course^ 
however, all his notions lack auditory concepts and memory pictures (acouBtic 
eoiind pictures) . 

The paths of rational speech (not the mere repetition of words 
spoken by another) pass through the frontal brain {H — Si — S/>), 
where the sensory impressions and memory pictures of all the senses 
meet, and imder whose influence speech is uttered or repressed 
(inhibited). As a matter of course, auditory impressions play the 
most imjx>rtant part. 

If any combination of words is frequently repeated (learned hy 
rote), direct connections evidently develop between the auditory 
sphere and the speech centre (H^Sp), and make it possible to 
repeat the combination "without thinking" and without passing 
through the frontal brain. This category includes the multiplica- 
tion table, the names of the days and mouths, certain songs, pray- 
ei^, etc., which may be repeated in a perfectly mechanical manner. 

The part played in speech by these direct connections is subject 
to great individual variations. They greatly facilitate fluent speech, 
Wlien they are lost, s[)eech becomes lal>ored. Even the most trivial 
and familiar things must then be reconstructed anew, through the 
medium of the frontal hrain and the remainder of the cerebral cor- 
tex. To this condition the term dysphasia may be applied, i.e., 
Biieech is possible, but is attended by such mental strain that it is 
soon abandoned. The condition is similar to that which would bo 
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experienced in solving a complicated mathematical problem if the 
formuliB were not known by heart and it became necessary to work 
them out anew, or as if we were compelled to calculate the neces- 
sary logarithms instead of employing the table of logarithms. 

But if the influence of the frontal iobes and the associated sen- 
sory cortex upon the speech centre is abolished^ the individual must 
rely solely upon the direct connections between the auditory sphere 
and the speech centre. Much may still be spoken in a mechanical 
manner, words and short sentences may be repeated, and objects 
may be correctly named ; hut the control over the sense of the lan- 
guage is lost, as soon as it goes beyond the simplest things. Letters, 
eyllables, and words are apt to be omitted or mistaken for similar 
somids — in brief, paraphasia develops. This is observed with the 
greatest distinctness when diseases of the frontal lobe extend grad- 
ually toward the motor speech centre, particularly in paralytic 
dementia. 

The conditions become more complicated when reading and writ- 
ing are learned. 

Speech is usually developed to a considerable degree when the 
individual begins to learn to read. At first a series of images of the 
letters is committed to memory and each is combined with a definite 
sound picture. At the beginning the reading is done aloud, 
the visible " writing- image" (which does not exhibit the slightest 
resemblance to the object which it designates) calls forth the corre- 
sponding sound in the axiditory sphere and in the motor centre. 

If a wortl, composed of several letters, is read, its meaning is 
recognized more rapidly and easily when, by successive enunciation 
of the letters, the sound-image of the entire word is produced, be- 
cause the latter has been made familiar while learning to talk. But 
soon this is no longer necessary. Even without this assistance the 
writing-image of an object directly calls forth the acoustic and motor 
sound-image. This shows the importance of the connection between 
the visual and auditory spheres in learning to read. The predom- 
inant infiuenoe of the auditory sphere sometimes continues through 
life. But if reading is practised very extensively, direct connections 
-of the visual sphere gradually develop and render unnecessary the 
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deilectiou on the one side to the motor oortex, and on the other side 
to the frontal cortex. Reading thus becomes more and more inde- 
pendent of the auditor)* sphere and the acoustic sound-images. It 
depends upon circumstances whether one path or another is mainly 
utilized in adults. Hence, as clinical experience proves, the symp- 
tomB will vary greatly in any individual according as one path or 
another is obstructed. 

When reading aloud is practised extensively, direct paths develop 
in particular between the visual sphere and the motw speech centre, 
so that finally the act of reading becomes purely mechanical. If the 
individual reads much to himself, special direct connections with 
the frontal lobes are gradually developed. Finallj^ the concepts of 
objects and processes may be called forth as readily or even more 



Similar processes take place in learning to write. Originally the 
script- images are imitated mechanically, and this is evidently done 
by connections between the left visual sphere and the cortical centre 
for the right hand, situated in the left central convolutions {S — 
Si'h, Fig, 12). In learning to write, speech is first employed to 
pave the way for a comprehension of what has been written; S — H 
are innervated synchronously with S—Sck^md the sound -pictures 
are aroused in the auditory sphere. In fiuent writing the former 
path is abandoned more and more, and the direct tracts S — Sch^ are 
perfected, especially if copying is extensively practised. But if the 
individual writes mainly from dictation, the direct connections 




readily, by writing-images 
as by the sound-pictures of 
the auditory sphere, (A 
written article can then be 
read and understood by the 
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jl individual much more rap- 
idly than when the article 
is read to him.) The man- 
ner of education, etc., are 
the main factors in the pro- 
duction of these individual 
differences. 
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H—Sch, will be chiefly develojied* In adults, accordingly, the 
different tracts may vary greatly in importance. If the writing is 
done with thought, the frontal brain is innervated at the same time 
and conlrola the act of writing. The oftener the wTiting i8 done 
from dictation, the oftener the frontal lobes ai'e avoided, and the 
more mechanical does the process become. 

On account of learning to write with the right hand the predom- 
inance of the left hemisphere in all forms of speech becomes perma- 
nent If the left hand is used in writing (in left-handed individu- 
als), this predominance is transferred to the right hemisphere. 
We will not discuss the question whether the ordinary right-handed- 
ness is the result of a congenital predominance of the left side or 
whether the latter is the effe<;t of education. At all events speech, 
with ail its complicated relations, appears to be so diflSiciilt that it can 
b© learned thoroughly only by a single hemisphere. In adults the 
loss of the speech centre cannot be completely repaired, but as late 
as the age of seventeen yeary, the loss of the right arm may induce 
a transfer of the speech centre to the right hemisphere. 

The following brief r^sutM indicates the tracts in which the 
different speech functions run their course {vide Fig. 1 %) : 

1. Speaking: 

a, is originally learned in a purely mechanical manner; 
O— H— Sp-K, 
is spoken understandingly in conversation ; 

O— H— St'— Sp— K, 
c, is Bpoken spontaneously : 

St— Sp— K. 
%, Reading: 

a, reading aloud in a purely mechanical manner : 

A— S— H— Sp— K, 
6, reading aloud, understandingly, at first: 
A— S— H--St— Sp— K, 

later; 

A— S— St-'Bp— K, 



' 3t indicates not alone the frouta.! braiti but also th# aaaociated sensorial and 
seuaoiy cortical regions. 
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c, reading softly, understandingly, at first : 
A— S— H^St— Sp!/ 

later: 

A— S"St-Sp!, 

d, frequently practised reading: 

A"S— Sp— K. 

3. Writing .^ 

a, purely mechanical writing of the alphabet : 
A— 8— Sch— R, 

then the letters pronounced at the same time ; 

Sch-R, 
H^Sp-K, 

b, copying understandingly, at first : 
A— S—H— St— Sch— R, 

later ; 

A— 8— 81^8ch-"R, 
fmally in a more mechanical manner : 
A— 8~Seh— R, 
but more perfectly than in the beginning, 

c, writing from dictation, at first ; 
O— H— St— Sch— R, 

later, more mechaDicaUy : 

O— H— Sch— R. 

d, writing volmitarily: 

St— Sch— R. 

As a matter of fact, however, the conditions are much more com- 
plicated (vide Malachowaki, Volkmann's "Klin. Vortr.," No. 
Wysmann, Den f sch. Arch, f, kL Med,^ 47, p. %7) because it has 
been found clinically that the ability to spe^ik^ write, and read may 
be lost only in part. For example* the knowledge of numbers and 
the ability to count may be lostj indeed the individual may even be 
able to reckon with numbers up to three, while the higher numbers 
are lost. The knowledge of musical notes may be lost or the ability 
to sing, and this may evon be restricted to certain notes and tones. 
Or an acquired language alone is lost while the speech faculty other- 
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wise remains intact ; or certain groups of words, such as nouns, or 
even individual words and letters, maj alone be lost. In abort, the 
clinical symptoms ma}' exhibit the greatest possible variations. 

In the central disorders of speech (vide Naunyn, Congress f, 
iunere Medic in, Wiesbaden, 1887) there are two principal groups, 
viz., motor and sensory aphasia (Wernicke), In pure motor 
aphaeia (also called ataxic in contrast to anarthric aphasia, which 
is due to paralysis and weakness of the speech muscles) it is impos- 
sible for the patient to utter the word, which is on the tip of his 
tougue, although he recognizes it when spoken and read and also 
the corresponding object. This affection is located in the left infe- 
rior frontal convolution, the destruction of which interferes with the 
connection between the left frontal lobe and the motor centre of the 
speech muscles in the lower third of the anterior central convolu- 
tion. This variety contrasts somewhat with amnesic aphasia (Ogle, 
Bastian) in which the " intemar' word is forgotten, i.e., the motor 
tone-picture. 

A mild grade of ataxic aphasia is known as paraphasia (also 
called conduction aphasi^i) in which letters, syllables, and words are 
omitted or are confused with others which have a similar sound. 
Here conduction is not interrupted, but is merely interfered with or 
there is irregular innervation. 

As in all other central muscular disorders the involuntary move- 
ments (deglutition, respiration, etc.) are entirely intact. 

In senBor>' aphasia we may distinguish, in general, two groups, 
according as the relations of hearing or sight to speech are distin-bed. 
On account of the greater importance of the sense of hearing in 
speech, acoustic aphasia or aphasia with word- deafness is the more 
frequent. Despite the patient's ability to hear, the comprehension 
of spoken words and sounds is disturbed in this affection. It is 
located in the upper part of the first temporal convolution (Wer- 
nicke's convolution), beneath which the connections of the auditory 
sphere (Fig. 10) are situateil anteriorly. 

There have been very few accurate reports of eases of optic aphasia 
(aphasia with word -blindness) in wliich, despite the ability to see, 
there is lack of comprehension of visible objects and words (vide 
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Freund, Arch. /. Psych., XX, p. 387). In 8igaud*s case {Prog. 
Mid., 1887, No, 36) there was found, for example, a spot of soften- 
ing, as large as a walnut, in the left inferior parietal convolution 
(Fig, 10, Oa and Gsm), i.e,^ in a place where the association fibres 
of the visual sphere must mu forward. Other cortical disorders of 
vision, particularly hemianopsia, are very often combined with 
word -blindness. It has often been found that the disease was situ- 
ated in the right hemisphere^ even in right-handed individuals. 
We have already emphasizefl the fact that such interruptions of con- 
duction are necessarily bilateral, and are therefore more apt to occur 
when the function of one visual sphere has already been abolished, 
i.e., when hemianopsia is present. A lesion on the right side which 
has caused left homonymous hemianopsia will, therefore, be more 
apt to produce, by "remote effect," a condition of word -blindness or 
interruption of conduction in the associative fibres of the other 
visual sphere which run anteriorly. 

There are also a number of " undefined" forms of aphasia which 
are located in the vicinity of the three important cortical speech 
centres. According to Grashey aphasia may also be produced by 
a simple diminution of the duration of sensory impressions, although 
the tracts or centres in the brain are not destroyed. 

It is certain that the sensory disorders of speech develop when 
tho connection of the auditory or visual sphere, or both, with the 
anterior parts of the brain is abolished or interfered with. As Fig. 
10 shows, the disorder w^ill be purely or chiefly acoustic when the 
disturbance of conduction is located Ijeneath the first temporal con- 
volution, and chiefly optical w-hen it is located in the inferior parie- 
tal convolution (supramarginal and angular gyri). The same 
figure also shows that tracts whose functions differ widely may be 
affected in places which are closely approximated. 

We have seen (p. 59) that unilateral destruction of Nothnagere 
]>erceptive centre produces crossed homonymous hemianopsia, and 
bilateral destruction results in cortical blindness. In this locality 
optical impressions mainly undergo associative connection with one 
another. The more they are situated toward the periphery of the 
visual sphere, the more the optical impressions are combined with 
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thuse of the otboi* senses. To all parts of the visual sphere which 
are situated outside of its perceptive centre Nothnagel applies the 
terra "memory centre for visual impressions.** If a considerable 
part of this is destroyed, a part of the optical images already known 
lorie their association with the memory* pictures of the otber sensea. 
The optical image does not recall to memory the object and its name 
(partial psychic blindness). If the perceptive centre has remained 
intact, new memory pictures may be acquired, and so much more 
easily the j^ounger the indi\ndual. This locality alone receiv^es 
from the macular portion .of the retina vitmal impressions which 
are sufficiently detailed to be employed in the production of optical 
memory pictures. It is also easy to understand the fact that in. 
optical aphasia concrete nouns are especially concerned. These alone 
liossess real optical memory pictures. The optical memory picture 
of a verb or of an abstract noun is merely a writing^image. 

After these preliminary observations we will brieflj' mention the 
more important clinical forms of optical disorders of speech. In the 
natiiTB of the case these are chiefly disorders of reading and writing. 

Word- Blindness, — Despite perfect vision the names of objects 
muuot lye recalled, although they are recognized. This fact distin- 
guishes the condition from psychic blindness in which the objects 
are not recognijsed. In word- blindness proper {c^cif€ verhale) 
printed or written words cannot be spoken; in other cases the writ- 
ing*image of a word recalls its tone-image to memory and it caa 
then be correctly spoken (optical word amnesia, amn^sie verhale 
visueUe) . In the main such cases res^ult from considerable loss of 
the peripheral parts of the visual sphere, together with abolition of 
the association between the visual and auditory spheres, each of 
which remains intact. In word- blindness proper there is also loss 
of association between the visual spheres and the motor speech centre. 

Optical aphasia can onl}- be distinguished from word-blindness 
by regarding the fi irmer as motor aphasia plus word-blindness. 

Alexia is the inability to imderstand writing or print, or both, 
although the characters are seen and can be reproduced, and the 
words themselves are recognized and can l>e uttered (optical alexia). 
Or written and printed matter is understood hut cannot be read aloud 
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(motor alexia) , although the words, when spoken, can be repeate<l by 
the patient. In optical alexia the memory pictures of the signs of 
writing and words are lost, probably in the peripheral parts of the 
visual sphere. In motor alexia they are retainecl, but their a^soeia- 
tion with the motor speech centre (xirobably also with the auditory 
sphere) is interrupted. 

Dyslexia is the term applied by Berlin (" Ueb. eine besonder© Art 
d. Wortblindheit," Wiesbaden, 1887) to a condition in which the 
patient could read but, after uttering a few words, a peculiar uncom- 
fortable feeling was produced and compelled him to stop. It is a 
notable fact that this condition was temporary in all cases. The 
disorder of reading usually ran a favorable course, but severe cerebral 
symptoms developed at a later period. Definite localization was im- 
posaible because the disorder must always bo a remote effect. It is 
due to impeded conduction between the speech centre and the centres 
of special sense. Later publications on dyslexia coincide in the main 
with Berlin's statements. It is possible that the principal part in 
this disorder is played by obstructed cortical " oculomotor" innerva- 
tion of the left occipital cortex on moving the eyes toward the right 
side {vide page 78) . 

Paralexia is a term (analogous to paraphasia) applied to a co: 
dition in which single letters, syllables, or words are omitted in read- 
ing, or are confused with others, especially those which have a 
similar sound. 

Agraphia is the inability to write, although the movements of 
the hand and arm in other respects are approximately normal. We 
may distinguish a motor form (probably due to destruction or c<»m- 
plete isolation of those parts of the cortex from which the right hand 
is innervated in writing) and a sensory form (in which conduction 
is interrupted between the last-named centre and the visual and andi- 
tf^ry centres). The latter form may be subdivided into two varieties. 
In one variety, the patient cannot copy but caji write on dictation or 
when the words are at the same time read aloud (optical agraphia). 
In acoustic agraphia the individual can copy but cannot write on 
dictation. The loss of both these functions at the same time would 
be tantamount to sensory agraphia. 
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Paragrnphia is the confusion or omission of letters, Hyllables, 
and words in writing. This may only be present or predominate in 
spontaneous writing, in copying, or in writing from dictation. 

All these disorders of speech may easily be made schematic (vide 
Wysmann, I.e.). In reality, however, there are numerous transi- 
tions and combinations; pure forms are very rare and are almost 
ahvays temp<irary, either ending in recovery or passing into more 
severe forms. 

Interesting as it is to analyze the proeees of speech, all these dif- 
ferent forms of disease pennit only a very limited local diagnosis 
with regard to interference with or interruption of conduction lie- 
tween different parts of the cerebral cortex. If the motor ffictor pre- 
dominates in a speech disorder, the interruption is to be looked for 
near the motor centres ; if th« acoustic or optic f act(jr predominates^ 
it is to be looked for nearer to the corresponding part of the cortex. 

Together with the disturbance of conduction there is more or less 
disturbance or loss of the optical, acoustic, and motor memory- 
pictures of speech, which are situated at the periphery of the corre- 
sponding motor or sensory parts of the cortex. If the latter disturli- 
ance exceeds that of conduction, the speech disorder assumes an 
amnesic character. 

In order to make a thorough examination of a central disorder of 
Hpeech we must note ; 

I. Whether the individual can speak and write spontaneously 
and rationally, I'.e., whether speech is normally influenced by the 
frontal brain. If the latter is extensively diseased, thought, speech, 
and writing are irrational (insanity). Paraphasia and paragraphia 
are apt to develop when the frontal brain functionates but does not 
influence speaking and writing in a normal manner, either on ac- 
count of irregularities^ of conduction (progressive paresis) or even in 
the normal individual who reads and writes mechanically, while 
absent-minded. If Broca^s convolution is destroyed, spontaneous 
and rational speech is impossible, but mechanical repetition is still 
possible. Even this is no longer possible when the cortical origin of 
"the nerves of speech" (Fig, 10, MSp) is destroyed {typical motor 
aphasia). 
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2. Whether acoustic disorders are present, i. e, » whether the in- 
diYidual can repeat or write dictated words. In pure motor aphasia 
spoken words and sentences are understood ; they are not understood 
if word -deafness is also present. If the latter exists alone, the in- 
dividual can speak voluntarily and can read writing aloud^ but he 
< annot repeat or write what he hears. If, at the same time, letters, 
syllables, or words are omitted or confused with others, especially 
with those of similar sound, the condition may be called acoustic 
paraphasia. 

3. Whether optical disorders are present, t*.6., how objects shown 
to the individual are called or their names writteUi and how written 
and printed matter is read aloud or copied. In word -blindness ob- 
jects are not recognized-, in writing- blindness written or printed 
objects are not recognized, although they are seen with perfect di.^- 
tinctness and their names can be repeated* We should examine 
whether and how objects shown are named, and written and printed 
matter is read or copietl. At the same time it should be noted 
whether lettei*s, syllables, and words are omitted or mistaken^ as 
this merely indicates irregularity of conduction. 

Educated patients are to be examined in the same way, and also 
in regard to musical ability, foreign languages, mathematical knowl- 
edge, etc. This may render the examination very complicated, but 
will furnish no further diagnostic data with regard to more accurate 
localissation. 

In conclusion, a few words with regard to 

4, The Frontal Brain. 

Ln regarding this part of the brain as superior to the remainder of 
the cerebral cortex we are opposed to the majority of writers, who 
oonsider such a higher centre" unnecessary and superfluous. We 
are forced to this conclusion, however, by the teachings of anatomy, 
inasmuch as the frontal cortex receives fibres from and sends fibres 
to all other parts of the cortex. The chief functions of the frontal 
cortex are assumed to be : 

T Inhibition of voluntary movements following conscious sensory 
impressions, or the execution of deliberative moyements with coin* 
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cident consideratdon of all sensory impressions, including those which 
are remembered as well as present impressions, 

2. The execution of spontaneous movements, likewise upon the 
basis of all past and present sensory impressions of all the senses. 

As a matter of course the frontal lobes do not perform these func- 
tions "detached from all other parts of the cortex," but in association 
with them. 

In view of the great importance of language, which distinguishea 
man from the lower animals, the most important function of the 



VvBt. 18.— Kormal Hunum BTVtn, «ft«r a 0Kure from Weraictte, the frontal brain limited hf 
ft dotted Uive. LetteHof^aa In Fig. 14; io addltlpn: CF, calc^rlne tooen; uOF, Inferior oc- 
oiplta! sttloiisT ^, ctiDeu£i: Pb, prsecutitfua; Ga, anfipLt tar gyrus; 0»m, supramarKltnU gyraa; VC 
•nd HC, anterior and posterior cvtitral coavolutloos. 

frontal lobes consists in their relations to speech. This is manifested 
by the close proximity of the corresponding parts of the cortex. The 
more the frontal brain approaches the cortical centre for the speech 
muscles (Fig, 10, MSp) the more it assumes the role of a motor 
organ superior to the latter. The chief difference between the brain 
of monkeys and of man consists in the much more pronounced de- 
velopment of the frontal lobes in the latter {vide Figs. 13 and 14). 

We have seen that no part of the cortex is purely motor or purely 
sensorjs but that it exercises both functions, i.e.^ it receives and sends 
out stimuli f althongh these Yoxy qualitatively and quantitatively in 
different places. Nevertheless, the individual regions of the cortex 
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possess characteristic functions so that localization is possible. This 
is not true of the frontal lobes. Here everj^ part evidently recseives 
stimuli from all the sensory organs and can send stimuli to all motor 
cortical regions. Although from a purely theoretical standpoint not 
all parts of the frontal cortex can he co-orJinate in the strictest sense 
of the word, yet a local diagnosis is not possible. The greatest pos- 
Bible subjective differences will be present in different individuals, 
as a result of the character of the education. 

Hence, affections of the frontal cortex, which are not too slight 



Fio. f4.^Bra1o of Monkey, after a Hfiiiine frosw Horaley and Bfliitfer* the dotted Un* sepA- 
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CF, centrsl ll«ure; JF. Interparietal ftwurwv PoF, parieto-occlpital flaaore; Atf, parallel 



in extent, will not be manifested by disturbances of individual aensorj' 
organs or groups of muscles, but by changes in the general impression 
produced by the outer world, hy changes in thought and voluntary 
action, /.e., by changes of character. 

DiseaBce of the frontal cortex, especially those of a diffuse char- 
acter, may be called mental diseases, although not every circum- 
scribed and slowly progressive lesion (tumor or abscess) in this re- 
gion necessarily produces a typical form of insanity. Such diseases 
may run their tourse without noticeable or characteristic sjTnptoms, 
on account of the relatively co-onlinate value of all parts of the 
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frontal brain and the jx)ssibility that the diffei-ent part& may act 
vicariously for one another. 

Extensive surfac^e disease of the frontal cortex will always be 
ifeBt as a mental affection (in the broadest sense of the word) 
and irritative symptoms ( hall uci nations) will bo present or absent 
according to the implication of sensorial and sensory regions of the 
cortex. To this extent the presence and absence of hallucinations 
may be properly employed as a principle of classitication in insanity. 

It is plausible to attribute maniacal conditions to diffuse arterial 
hyperasmia and increast^d irritability, and melancholic conditions to 
passive hyperaemia, but for the present such assumptions are purely 
hypothetical, 

I would suggest, however, that when aufemia^ hyperaBmia, or- 
both are present in patches in the frontal cortex, increased and 
diminished or even normal excitability will be found coexisting. 
The result must be a complete confusion both as regards centripetal 
Beosory impressions and motor manifestations. 

5. DlSOKDEES IN THE DOMAIN OP THE SENSORY NeKVES. 

Peripheral irritation of the sensory nerves will result in neu- 
ralgias; peripheral paralysis will result in anaesthesia of the corre- 
sponding branches, and contact or irritation will then fail to produce 
reflex movements. Peripheral ana&sthes ia of the coniea— whether the 
trigeminus is affected in the orbit, the base of the skull, in the 
Gasserian ganglion, or between the latter and lis origin in the bmin 
—often leads to so-called neuro- paralytic keratiti s. This may recover 
at any stage, but is usually followed by loss of the eye. Without 
entering further into the clinical relations of this disease or into the 
question of the existence of trophic nerves, it may be remarkeil that 
we evidently have to deal with a traumatic loss of substance (this 
is very apt to occur on account of the insensibility of the cornea) 
which is infected from the conjunctival sac. The further course 
of this condition is modified by the fact that the vascular reflexes in 
the remote conjunctival^ scleral, and episcleral vessels, which are 
necessary to the healing of an infected ulcer, remain absent. Hence 
there is no reaction of the tissues and the process makes a charac- 
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teristic, steady progreaSp The assumption of special trophic nervee 
id superfluous* 

In hysterical anaesthesia of the cornea neuro- paralytic keratitis is 
never obaerved, because the involuntary vascular reflexes are intact, 
and are often exaggerated. The nerve fibres aro not interrupted or 
destroyed, although the sensory irritants do not enter consciousness. 

We can only entertain surmises concerning the central course of 
sensory trigeminal stimuli. With the exception of those roots which 
pass to the cerebeUum and the spinal cord, the remainder — such as 
the ascending sensory spinal fibres of the tegmentum — probably 
pass, in the main, to the great centre of involuntaiy mimicry, the 
optic thalamus, and there terminate in the network of nerre fibres. 
.Tlie ganglion cells of the thalamus send their axis cylinders to 
the cortex of the parietal lobe, the so-called motor, preferably motor- 
sensory cortex (Monakow). We will hardly go astray in assuming 
that the cortical termination of the trigeminal fibres of the eye, 
which are interrupted in the thalamus, is that part of the " motor" 
cortex which presides over the movements of the ocular muscles 
(Fig. 8, 1), 

A lesion of this part in man appears to produce central paralysis 
of the opposite levator palpebrae superioris, the only positively dem- 
onstmted central paralysis of a single octdar muscle. This part of 
the cortex may be regarded as the locality from which voluntary 
movements of the eyelids are executed after conscious stimuli on the 
part of the sensory nerves of the eye. 

Movements of the eyes — conjugate movements toward the opposite 
side — may also be produced by irritation of this locality (Ferrier, 
Beevor and Horsley). Mott and Schaefer {Brainy February, 1890) 
succeeded in making a still more minute differentiation. According 
to them irritation of the uppermost ptirt caused conjugate deviatioti 
outward and downward; in irritation of the middle portion purely 
lateral deflection followed, and irritation of the lower pctrtion caused 
conjugate deviation outward and upward. The irritation evidently 
passes along those tracts in which voluntary (always conjugate) 
movements of the eyes follow conscious sensory stimulation of the 
cornea, conjunctiva and eyelids. 
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These movements probably do not pass, by associative fibpeSj to 
the visual sphem on the same side, because they remain intact after 
destruction of the occipital cortex. They pass directly through the 
corona radiata to the nuclei of the ociilai muscles. The remarks 
made on page BO, concerning cortical conjugate movements of the 
^69, also hold good with regard to these movements. They are 
always incomplete, and occur approximately in a certain direction. 
Delicate voluntary movements of adjustment can only be innervated 
from the visual sphere under the control of vision. 

The long-known fact that, in cerebral paralyses of the ocular mus- 
cles, the levator palpebrse superioris often is not affected, or that it 
is paralyzed alone, perhaps together with the ocular facial, is easily 
explained. It is imneceseary to assume that the nuclei of the levator 
palpebrse and the octilar facial nerve are situated in close proximity 
(Mendel, Siemerling). It is sufficient that their cortical origins 
are closely related, and that the chief paths of innervation from the 
motor c^ortex to the nuclei of the corresponding nerves run along- 
side of one another for a considerable distance. 

6. Disorders of the Involuntary Muscles of the Eye and 
OF THE Sympathetic. 

The muscles in question are the sphincter of the pupil and the 
ciliary muscle (whose nerve fibres pass through the naotor oculi and 
evidently originate in the groups of small ganglion cellf at the 
anterior extremity of the motor oculi nucleus, vide Fig. 1 and 
3) and the dilator pupill® which is supplied by the sympathetic. 
In addition there are radiating smooth fibres in the eyelids, whoa© 
contraction causes moderate dilatation of tlie palpebral fissure, and 
the so-called Mueller's muscle, which closes the inferior orbital fissure 
and whose contraction pushes the eyeball forward (exophthahnus) . 
The two latter muscles are also supplied by the sympathetic, and 
their nerve supply may be followed experimentally to the sixth and 
seventh cervical and the first dorsal segment of the spinal cord, the 
so-called cilio-spinal centre (Budge) . 

Veiy little will be said here concerning the muscle of accommo- 
dation. Its nucleus, situated close to that median motor oculi 
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nucleus (Fig. G, 3) , which we regard as the centre of convergeuGe, 
appears to be voluntarily innervated, together with convergence, 
from the perceptive centre of the visual sphere, and is under the con- 
trol of conscious vision. There appears to be no direct influence of 
the cerebral cortex upon the pupillary sphincter. It cannot be stim- 
ulated voluntarily, apart from the associated movement in accommo- 
dation and convergence, which is, at least in part, a purely mechan- 
ical process. 

Mention may here be matle of Haab*s cortical reflex of the pupil. 
Haab found that, independently of any noticeable change in con- 
vergence and accommodation, contraction of both pupils takes place 
when the attention is directed upon a bright object which has already 
been present ^vithin the field of vision. The brighter the object, the 
more marked is the contraction of the pupils. Haab assumes very 
properly that this reflex must be cortical in character because it fol- 
lows a purely psychical process. 

It is evident that in this form of attention there is a general inner- 
vation of the cortex of the visual spheres, probably from one of the 
highest centtes, i. e. , the frontal lobes. The motor impulse which fol- 
lows such innervation is distributed to all the ocular muscles and is 
therefore noticeable only in those %vhich have no antagonists that 
can be influenced by the will. This is true of the sphincter pupillse. 
It is probable that a coincident accommodation impulse can also be 
demonstrated. It is an interesting fact that the strength of this 
reflex depends upon the brightness of the object. 

The occurrence of the reflex presupposes that the network 
of the motor corona radiata in the motor oculi nucleus and the gan- 
glion cells of the nucleus of the sphincter are intact. The cells or 
fibres of the accomraodation nucleus may be incapable of function, 
and Haab reports two cases in which the reflex was retained despite 
paralysis of accommodation. The reflex wiH be lost if the inter- 
nuclear fibres between the nuclei of the ciliary muscle and pupillary 
sphincter are destroyed, even though both nuclei are intact. In such 
a case accommodation and the involuntary light reflex of the pupil 
may be normal, and this has also been observed by Haab. 

A cerebral influence on the pupil, possibly in an indirect manner. 
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may also be exerted through the sympathetic. The loss of an entire 
cerebral hemisphere often produces symptoms of paralysis of the 
sympathetic upon the same side of the face^ i.e., upon the side oppo- 
site to the general paralysis. The mydriasis which so often in 
cerebral hemorrhage is upon the side of the lesion, may be the result 
of paralysis of tiie motor oculi, of irritation of the sympathetic, or 
of both. 

For the sake of convenience the anomalies of the movements of 
the pupils, due to disorders of the motor oculi or of the sympathetic, 
will be discussed together. 

Apart from exceptional cases, such as great differences in refrac- 
tion, etc. > the pupils are normally equal in size, and contract to an 
equal amount upon the entrance of light 
into either eye (consensual pupillary 
reaction), and during convergence and 
accommodation. The pupils dilate upon 
irritating the integument in the vicinity 
of the eye. Consensual pupillary reac- 
tion is absent in animals whose optic 
nerves undergo total decussation. 

The light reflex — contraction on the 
entrance of light, dilatation upon cover- 
ing the eye— is a function of the motor 
oculi, resulting from light stimuli which 
are conveyed from each retina through 
the optic nerve, chiasm and tractus to 
the primary optic centres of both hemi- 
spheres and thence to the bilateral nuclei 
of the sphincter pupillsB. The disorders 
of this reflex may be, a, centripetal (sen- 
sory visual disorder), 6, centrifugal (motor), and c, central (located 
between the primary optic ganglia and the muscle nuclei). 

o. The centrit)etal pupillary disorders between the eye and the 
primary optic ganglia are at the same time visual disorders and 
hence arc bilateral, inasmuch as the optic fibres pass from each eye 
to both halves of the brain. From the blind parts of the field of 
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Fw. 15.— Scbemalii^ Diagram of the 
MoTemoatd of the PupUa. R, riifiit, 
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B«iice; Oc, ocutomotHDr nerre; ffe, cili- 
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vision no light reaction of the pupils can be produced in either eye, 
from the normal parts the reaction is always equal in both eyes. 
Hence the pupils are equal in size in unilateral disorders of vision, 
unlees this is prevented by complications. 

The reaction of both pupils is lost, after the destruction of one 
optic nerve» when the light falls upon the blind eye, and is retained 
find equal when the light enteiu the sound eye. Jesaop's two cases, 
of double blindness with atrophy of the optic nerves and intact reac- 
tion of the pupils to light, have been diBCUSsed on page 66, 

In destruction of one tractus or the primary optic ganglia of on© 
side there is hemiopic reaction of the pupils, corresponding to the 
hemianopic disorder of vision. Neither pupil reacts from the blind 
half of the field of vision, and both pupils react equally from the in- 
tact half. 

[It may perhaps be well to remark that the existence of the hemi- 
opic pupillary inaction has more value as indicating a lesion at or 
peripheral to the middle optic ganglia, than the non-existence of 
the symptom possesses as intHcating a lesion higher up in the cere- 
brum. The former is positive as evidence and, as the editor *8 ex- 
perience has shown, can be safely relied upon ; the latter is negative 
and of course has less logical value. We may have a partial im- 
pairment of the pupil-controlling fibres and would be led into error 
should we assume that the absence of the hemiopic pupillary inaction 
excludes the possibihty of the lesion being one whose effect is either 
peripheral or at the ganglia. It is also conceivable that a tumor 
dorsad to the middle ganglia and perhaps at some distance may by 
indirection effect the lesion, either by pressure or by interrupting the 
fibres.— Ed.] 

If the visual disorder has a more central location, the reaction of 
the pupils to light is not disturbed, although no impressions of light 
enter consciousness. In all these centripetal pupillary disturbances, 
the reaction of the pupils to accommodation, convergence, and cutane- 
ous irritants is retained. 

h. Centrifugal pupillary disorders are unilateral, unless the causal 
aflfection is situated on both sides. In unilateral paralysis of the 
pupillar}* sphincter^ — whether the cause is intraocular (atropine poi- 
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soilings traiima) , orbital, basal, or nuclear— the pupil of the paralyzed 
©ye dom not react despite the perfesct perception of light, whether the 
light eutera one eye or the other. In both cases the pupil of the 
healthy eye reacts properly" (complete and parti id jmralysis of the 
motor oculi). In centrifugal pupillary disordens the reaction to con- 
vergence and accommodation is likewise disturbed in many cases, 
and this always takes place when the muscle of accommodation is 
also paralyzed. At the moment of contraction of this mu.^cle the 
blood of the ciliary body is forced, at least in part, into the iris, and 
this causes temporary contraction of the pupil. Hence, if the ciliary 
muscle is still acting, the contraction of the pupil, although consider- 
ably diminished, is not entirely abolished in vigorous accommoda- 
tion and in convergence, which is always associated with an accom- 
modation impulse. The dilatation of the pupil after cutaneous irri- 
tation is also present in paralysis of the motor oculi, because it is 
effected through the sympathetic. 

c. Central pupillary disorders are those in which the connection 
between the primary optic ganglia (anterior corpora quadrigemina, 
external geniculate body) and the nucleus of the sphincter pupillse is 
disturbed or interrupted^ but both remain capable of function* Un- 
less complications are present, there is no interference with conscious 
vision and no paralysis of any voluntarj* movements ; the pupillary 
reaction in accommodation and convergence may also be intact. 
There is no reaction of the pupil, however, on the entrance of light 
(reflex rigidity of the pupil). If the interruption or interference 
with conduction is unilateral, illumination of the opposite halves of 
the fields of vision of both eyes causes no reaction of either pupil ; on 
illumination of the corresponding halves of the field of \ision the 
pupillary reaction takes place and in both eyes (hemiopic rigidity 
of the pupils). Inasmuch as both pupils are equal in size and react 
uniformly upon the entrance of light, the condition will remain un- 
discovered unless it is looked for» especially as vision is not neces- 
sarily disturbed. Indeed, no case of pure hemiopic reaction of the 
pupils without disturbance of vision has yet been reported, although 
it is probable that this symptom is not very rare. But if conduction 

is interrupted on both sides between the primary optic centres and 
8 
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the nucleus of the sphincter, reflex rigidity of the pupil ( Argyll-Rob- 
ertaon symptom) is of frequent occurrence in certain diseases (espe- 
cially tabes dorsalis) which are to be located in the vicinity of the 
motor oculi nucleus {Arch.f. Fsyck,^ XXIII, 3). Iq a case of uni- 
lateral congenital ptosis, Siemerling found bilateral elianges in the 
terminal network of the motor oculi nucleus, whose ganglion cells 
were relatively intact. This would explain the reflex rigidity of the 
pupil, which was also present in the case; but it could not possibly 
have been the cause of the unilateral ptosis. 

In reflex rigidity of the pupils we would expect them to he larger 
than normal, because the light no longer exerts a contracting influ- 
ence. In reality, however, this does not often happen. The pupils 
are usually narrovved to a considerable extent (myosis) . It appears 
as if in destruction of the fibres which break up into a terminal net- 
work in the sphincter nucleus, a constant irritation is exercised upon 
the ganglion cells lying within the network. This view is corrobo- 
rated by Uhthoff's case {Berl kl. Woch,, ISSG, 3 and 4) in which 
slight pupillary contractions were constantly occurring during reflex 
rigidity of the pupih As this irritation is not necessarily equal on 
the two sides, the pupils may vary greatly in size. Cocaine dilates 
the rigid pupil by stimulating the sympathetic. 

Difference in the size of the pupils without any local cause in the 
eye (inflammation* etc.), and without pronounced diminution in their 
mobility, is a symptom which points to the region between the primary 
optic ganglia and the motor cK^uli nucleus. The condition may be of 
the nature of an irritation or a beginning paralysis. 

Wlien the pupils differ in size (anisocoria) it is often diflicult to 
decide whether one is too large or the other too small. In doubtful 
cases we must regard as normal the one which moves more freely (to 
entrance of light, accommodation, and convergence), because spasm, 
as well as paralysis, diminishes the mobility* 

From the foregoing remarks it would follow that, in reflex rigid- 
ity of the pupils, the condition corresponds, so far as regards its dis- 
tribution, to homonymous hemianopsia, i.e., the nucleus of both 
sphincters is or is not innervated from each half of the field of vision. 
But cases of unilateral reflex rigidity of the pupil have also been de- 
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scribed, for example, by Moebius {Centr, f. Nerv.^ 1688, 23), and 
moreover the symptom ia often much more pronounced in one eye 
than in the other. This is probably owing to an affection in the 
immediate vicinity of one sphincter nucleus, which leaves the latter 
intact but interrupts all its optical connections. In this event the 
direct light refler in the eye of the affected side would be wanting, 
but would be intact on the other side. The pupil on the healthy side 
would contract on the entrance of light into either ©ye. At the same 
tame the reflex of accommodation and convergence might be present 
both sides. This happened in Moebius* case. As a matter of 
course, however, such cases will occur rarely and the condition is 
probably only a temporary one. 

Some writers maintain that the nuclei of both pupillary sphincters 
are connected by fibres and thus explain the fact that both pupils are 
normally of equal size, even if light enters only one eye. The exist- 
ence of such fibres is denied by others. Anatomically a mutual con- 
nection by fibres between the two nuclei can hardly be denied. But 
inasmuch as fibres pass to botli nuclei from each optic nerve, the ex- 
istence of connecting fibres is not absolutely necessary to explain the 
equal size of the pupils. 

In the clinical examination of diseases of the region of the nuclei 
of the ocular muscles greater attention should be paid than has 
hitherto been done, to the half-si tied character of the symptoms (with 
regard to the field of vision). Motor disturbances (especially of the 
pupils) may also be homonymously half -sided in regard to the visual 
field, although no corresponding disturbance of visirm is demousitrable. 
It is evident, therefore, that ver>' accurate local diagnoses may be 
made in this way, 

Heddseus and others apply the term reflex deafness to reflex in- 
sensibility of an eye in wbicb, even when vision is intact, tbe en- 
trance of light does not produce direct or consensual stimulation of 
tho pupil. I do not exactly understand why this term is taken from 
the organ of hearing. The more appropriate expression would be re- 
flex blindness (reflex amaurosis or amblyopia) or reflex half-blindness. 
Strictly speaking, the non-production of the light reflex of the pupil, 
despite its normal mobility, is not a disturbance of movement hat 
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of vision, inasmuch as the cause is situated, not in the centrifugal 
motor paths, hut in the centripetal (with regard to the nucleus) paths 
of optical conduction. 

As the pupillary movements are not influenced directly by the 
will (only indirectly through the impulse of accommodation and con- 
vergence), the reaction of the pupils to light takes place through the 
first reflex arc (vide page 87), within which involuntary move- 
ments are excited by unconscious sensory impressions. It is true 
that the impressions of light usually enter the field of consciousness 
after conduction in the primarj^ optic ganglia, but this is not a neces- 
saiy occurrence. As we have already seen (page 6C) , preserved re- 
action of the pupib to light d^pite the loss of vision is especially 
characteristic of cortical visual disorders. 

The pupillarj^ movements are discussed in detail by Hetldseus, 
Diss.* Halle, 1880, and by Leeser, "Die PupiUarbewegun gen," Prize 
Essay, Wiesbaden, 1881. 

A rare disorder of pupillary movement is the so-called hippus, 
t.e., rhythmical contraction fmd dilatation without change of ilki- 
mination ; the number and extent of the oscillatioua may be very 
variable (vide Damsch, Near. Centralhl,^ May Ist, 1890), It is 
observed in recovering paralyses of the motor oculi, and is then as- 
sociated with nystagmus. It is much rarer as an independent con- 
dition and is then found almost always in diseases such as tabes, 
multiple sclerosis, etc., in which there are frequent lesions in the 
region of the nuclei of the ocular muscles. In such cases it is the 
forerunner of reflex rigidity of the pupil. Nystagmus of the pupil 
is the most appropriate term for this condition. We must assume 
that, as a result of imperfect irritation or irritability of the muscle 
nucleus, the innervation takes place explosively, by fits and starts. 

Paradoxical reaction of the pupils— ^lilatati on on the entrance of 
light, contraction on removal of light — is an extremely rare phenom- 
enon {vide Oestreicher, Berh kl. Woch,, Feb. 10th, 1890). No suffi- 
cient explanation of this symptom can yet be given. Cases like that 
of Burchardt {BerL kL Woch,^ 1890, 2), in which the pupil was 
enlarged by contraction of the sphincter, in a case of coloboma of the 
iris and adhesion of one pillar, do not really belong in this category. 



DISEASES OF THE NERVOUS SYSTEM. 



117 



The reaction of the pupil in convergence and accommodation is 
in part a pin'ely mechanical procesB. During both acts a part of the 
blood contained in the ciliary body in pressed into the iris and the 
pupil is thus temporarily narrowed, lo fact, this iiarrowiDg of the 
pupil must be regarded as an associated movement of vigorous in- 
nervation due to internuclear connections, in the same way that con- 
vergence to a certain distance is accompanied by a corresponding 
strain of accommodation. In peripheral jmralvsis or insufficiency of 
accommodation the increased impulse of accommodation will be 
manifested chiefly by such associated movements or will intensify 
them (internal squint in maximum innervation of accommodation). 

The presence of the normal reaction of convergence and accom- 
modation with absence of the reaction to light shows that the nucleus 
of the sphincter pupilbe and the nerve fibres originating from it are 
intact. On account of the close proximity of the individual groups 
of ganglion cells of the motor ocuH nucleus, it is hardly possible that 
a lesion can affect only the connecting fibres between these groups. 

The dilatation of the pupil in deep inspiration and increased in- 
traocular pressure, and its contraction in expiration and diminished 
intraocular pressure, are purely mechanical processes. 

In spasm of the sphincter pupillse the pupil is more or less narrowed 
and reacts less freely to light, convergence and accommodation. The 
cause may be intraocular (inflammations, myotics), or within the do- 
main of the motor oculi (meningitis) , or in the nucleus of the sphincter, 
although the real cause is situated more centrally. 

Dilatation of the pupil after cutaneous irritation is one of the 
sympathetic reflexes and hence ia not lost in paralysis of the motor 
oculi. It is readily seen only after quite severe irritation in the 
neighborhood of the eye (head, face and neck) . As a rule it is uni- 
lateral, or at least much more marked on the side of the irritation 
than on the other. This reflex is absent in manj^ peripheral ames- 
thesias of the skin. It is retained in central anaesthesias (corona 
radiata, cortex, etc.) because the connection between the roots of the 
trigeminus and their sympathetic ganglia is not interrupted. 

We have already stated that the sympathetic supplies the dilatator 
pupill^, the fibres in the lids which moderately dilate the palpebral fia- 
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6ur6 (dilatator palpebrarum), and Mueller's muscle, which closes the 
inferior orbital fissure and is able to push the globe slightly forward 
(protnisor bulbi). Hence, irritution of the STinpathetic will cause 
moderate dilatation of the pupil with preserred although aiightly 
diminiished reaction to light; spastic dilatation of the palpebral 
fissure with perfect power of closure; moderate protrusion of the eye, 
although its mobility ia entirely free. At the same time the upper 
lid does not follow the eye in looking downward to the same extent 
as normally. Not infrequently the white sclera becomes visible above 
the cornea (v, Qraefe's symptom in Basedow's disease). It is still 
doubtful whether the intraocular pressure is also increaBed; dimin- 
ished power of accommodation is sometimes said to Ije present (Euleu- 
burg). As a rule this does not hold good. In pure affections of the 
sympathetic, accommodation, refraction and, usually, the intraocular 
pressure remain normal. 

In paralysis of the sympathetic narrowing of the pupil (myosis) 
is observed, together with normal reaction to light. The color of the 
iris often appears somewhat lighter because, on account of the con- 
traction, the coloring elements of the iris are distributed over a larger 
area. In addition there is slight drooping of the upper lid (ptosis) 
and slight retraction of the globe into the orbit (enophthalmus) . 
Diminution of intraocular pressure has often been mentioned, and to 
this is attributed the occasional increase in refraction. On the 
other hand, diminished accommodation has occasionally been seen 
on the side of the paralysis. If this is not accidental it is, at all 
events, verj' rare. Ocular pressure, refraction, and accommodation 
are usually unchanged. 

In 1869 Horner first gave a distinct clinical history of paralysis 
of the oculo-pupillary sympathetic fibres. Later his pupil, Nicati, 
furnished a somewhat schematic account of disease of the cerv ical 
sympathetic, beginning with irritative symptoms and passing into 
paralysis. Such cases are not very rare, and occasionally they may 
even lead to degenerative trophic changes in the face. Much more 
frequently there are pronouncal paralji;ic phenomena from the start 
in some or all the branches. Irritative symptoms may last a long 
time without terminating in paralysis. The causes are injuries. 
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tumors, inflammations, and 8uppm>ation8 which involve the cervical 
sympathetic. The cause is generally imknown or the patient at- 
tributes the condition to a cold. The affection of the sympathetic is 
found accidentally during examination for other diseases, as it pro- 
duces no annoying symptoms. 

Abnormalities in the size of the pupils of a central character may 
be divided accordingly into four classes : 

1. Paralytic cerebral mydriasis (paralysis of the sphincter). 

2. Spastic cerebral myosis (spasm of the sphincter). 

3. Paralytic spinal myosis (paralysis of the dilatator). 

4. Spastic spinal mydriasis (spasm of the dilatator) ; the latter form 
also includes dilatation of the pupil after cutaneous irritation. 

Those who deny the existence of a dilatator muscle of the pupil (a 
simple layer of smooth muscular fibres immediately in front of the 
posterior iris pigment) must explain the action of the sympathetic 
by an influence on the calibre of the vessels of the iris, narrowing in 
spasm and dilatation in paralysis. 

In addition to the oculo- pupillary symptoms, vasomotor disturb- 
ances iu the corresponding half of the face and head are also observeti 
in disease of the cervical sympathetic^ viz.^ narrowing of the vessels 
in irritation, and dilatation in paralysis of the sympathetic. Kuss- 
maul distinctly saw blanching of the fundus oculi in irritation of the 
sympathetic. Corresponding changes are more reatiily seen in the 
integument of the face, such as unilateral sweating or absence of 
sweating, unilateral redness or pallor of the skin with several degrees 
difference in the temperature, and increase or diminution of the 
lachrymal secretion. 

As a rule, no influence is exerted upon the growth and nutrition 
of the parts, upon inflammatory processes, etc. At a later period, 
however, "trophic" disturbances are occasionally observed in disej 
of the sympathetic, but it is evident that another factor has then 
been superadded. In the same way peripheral ansesthesias usually 
exert no influence upon the tissue changes, while iu other cases visi* 
ble " trophic" changes also develop. 

The so called " neuro-paralytic keratitis" is wrongly included 
among trophic disorders. It is not a disturbance of the growth 
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and nutrition of the comea, but an entirely different process due to 
infection of & corneal ulcer. 

After injury or loss of substance of Yascular tissues, with or with- 
out infection, when healing takes place the vessels play a prominent 
part, evidently as the result of the direct action of chemical or organ- 
ized irritants upon them. In non- vascular tissues this direct action 
upon the adjacent vessels is impossible or is only possible at a late 
period; it takes place in a reflex manner, through the agency of the 
trigeminus and sympathtitic, and is absent in anfesthesia of the 
former. Hence the course of recovery, especially of infected sur- 
faces, is modified and prolonged, but there is no real disturbance of 
nutrition or growth. 

If the peripheral sensory tracts are interrupted, the vascular re- 
flexes after sensory irritation, which are not absolutely local, ar« 
abolished, and this is particularly noticeable in non- vascular tissues. 
If the peripheral sympathetic tracts are abolished — and this, in view 
of their position, must always be associated with disease of the cor- 
respoiuling vascular tract — a suljstitution may take place along col- 
lateral paths. But if the sympathetic ganglion cells are extensively 
diseased, genuine trophic disturbances make their appearance. 

In view of the connections of the sympathetic ganglia with the 
sensory nerves and the central nervous system, we can understand 
the fact that, from the starts the affection may assume the character 
of a sympathetic disorder or may develop from an anesthesia or 
even start from the spinal cord (syringomyelia) , 

The peripheral sensori- sympathetic arc is situated outside of the 
skull and spinal cavity. 

But the sympathetic ganglia also receive centrifugal fibres from 
the central nervous system through the motor roots, and these exert 
a tonic or constricting influence on the muscular coats of the ves- 
sels. This is true witli regard to the brain as well ae the spinal 
cord. 

This explains the fact that in disease of an entire cerebral hemi- 
sphere unilateral sjrTnptoins of irritation or paralysis of the cervical 
sympathetic are found so frequently. But the loc^ and sensori- 
sym pathetic vascular reflexes are not abolished, indeed they are 
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often exaggerated. Thia may be the most Btrikiiig symptom of 
abolition of the influence of the central nervous system upon the 
sympathetic. 

The higher senses may also exert a tonic influence upon the ves- 
sels, especially upon those of the corresponding organ of special 
sense, and this is really done whenever the organ is engaged in a 
function which excites the faculty of attention. If, for example, the 
activity is confined to a single special seDse» the central tonic 
action upon the other senses is abolished. In this way purely func- 
tional disorders of the latter may be produced, in the sense of '*not 
seeing and hearing what is going on." If this affects all the senses 
sleep will result. This condition will again be referred to repeatedly 
in discussing hysteria, bypnosisj sleep, trophoneuroses, traumatic 
neuroses, etc. 

The sympathetic fibres for the eye probably run along with the 
motor fibres in the corona radiata and intenial capsule, and also along 
the locality from which Lannegrace has produced unilateral visual 
disturbances of the oppc^ite eye. 

In such visual disorders no abnormal fulness of the vessels can 
be seen either without or within. For certain reasons it seems prob- 
able to me that the effect is produced in the nerves which emerge 
from the cranial cavity. Interference or facilitation of conduction 
at the places where the nerves pass through bony foramina would 
best explain the sjTUptoms in question. 

Hence there are three kinds of sympathetic reflexes: 1, the local 
reflex at the site of irritation; 2, the peripheral sensori -sympathetic 
reflex arc ; and 3, the central reHex arc, which passes through the 
brain or spinal cord. The reflexes are unconscious in all three kinds, 
but in the tliird reflex arc they are voluntary in so far as they consist 
of associated inuervation in motor impulses or in inhibition of such 
impulses. Under certain circumstances these may be employed for 
deflnite purposes, for example, when the whole attention is devoted to 
visual or auditory impressions. 

The very intense itmervation of the vessels in violent emotions, 
such as fright, fear, shame, and anger, are effected through the 
third sympathetic reflect arc. Such temporary violent innervation 
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after severe fright may pass directly into permanent paralytic symp- 
toms (so-called traumatic neuroses) . 

In ordinary paralysis of the sympathetic we have to deal essen- 
tially with the loss of the central tonic induenceof the hrain or spinal 
cord, The gaDglion cells of the sympathetic and the centrifugal 
fibres emerging from them are intact, together with the reflexes in 
the local and middle sensor i -sympathetic arcs. The latter may even 
be considerably exaggerated, 

A very material characteristic of all these sj^mptoms is their 
unilateral character, but, as a matter of course, they may also occur 
on both sides. 

We have already seen that the oculo- pupillary centre in the spinal 
cord is situated below the vasomotor centre for the vessels of the 
head, and that the fibres consequently pass through the nerve roots 
to the sympathetic ganglia at different levels, If the trunk of the 
sympathetic is affected the oculo- pupillary and vasomotor symptoms 
will appear, as a rule, at the same time or in brief succession. 

If the lesion is localized in the cord or at the nerve roots, the 
oculo-pupiUary or vasomotor symptoms often appear singly, or only 
single symptoms make their appearance, such as myosis, or ptosis 
and niyosis. Oculo-pupillary irritative and vasomotor paralytic 
8\Tnptoms may also be combined, or rnce versa. In diseases of the 
spinal cord the presence or absence of these s}Tnptoms is of great 
diagnostic importance, and this is also true concerning lesions of the 
roots of the brachial plexus. In the latter the oculo-pupillary symp- 
toms are a characteristic feature of the " inferior type." In lesions 
of the brachial plexus proper, however, sympathetic symptoms are 
no longer observed because the fibres to the sympathetic ganglia are 
given off before the plexus is formed. 

Disturbances in the lachrymal secretion are, in the main, vaso- 
motor sympathetic .symptoms^ located chiefly in the middle and 
partly in the central reflex arc (weeping without physical pain, aboli- 
tion of the secretion of tears in the weeping of many insane* etc.) . 
We are not justified, however in applying the term "tear centre** 
to parts of the hrain from which disorders of the lachrymal secretion 
may be produced. It is evident that there is merely interruption or 
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disturbance o£ conducting pathB. Nervous epiphora may precede and 
accompany diseases of the brain and spinal cord. 

C. Relations between the Blood-Vessels and the Eye, 

1. Arteries.— With the exception of a part of the lids the eye is 
supplied by the cerebral arteries, a fact which accords with the 
development of the organ from the mid-brain. 

Fig. It) shows the distribution of the large vessels at the base of 
the brain, according to Mer- 
kel ("Handb, d. topogr. 
Anat./* Bd. I}. 

The internal carotid 
passes through the caver- 
nous sinus in a double arch 
and then gives off the oph- 
thalmic artery, which passes 
through the optic foramen 
below and to the outside of 
the optic nerve into the or- 
bit. The central artery of 
the retina, derived from the 
ophthalmic, enters the trunk 
of the nerve with the corre- 
sponding vein from below and the outside, about 1-1 i cm. behind the 
eye* A few little twigs pass to the optic tract» chiasm and first 
part of the optic nerve, fi-om the trunk of the carotid which lies in 
the outer angle of the chiasm. 

The carotid then divides into its two terminal branches. The 
anterior cerebral artery passes forward at a right angle and com- 
municates at once with the corresponding artery of the opposite side 
(anterior communicating branch). It passes to the first and second 
frontal convolutions, to the medial surface of the cerebrum as far as 
the cuneus (including the prjecimeus and excluding the occipital and 
parietal lobes) and to the inner half of the inferior surface of the frontal 
lobe. The second branch of the carotid, the middle cerebral artery, 
passes into the Sylvian fissure and is distributed to the first frontal 




Vio. la.— Arteries the Base of the Brain, after 
Merkel. J?, Olfactory nerve; Ch, clilJWitii; nil I, iiJT', 
nVI, third, fourth, and *lJttli craoinl uerTe*; B, poot: 
Cit iutemai catwtld; at», Tert<ybral artery; ab, baailar 
artery; oco, anterior cerobra) artery and tLuterior 
ooiDEnittijcatlne: acm. median eerebml artery ; acap^ 
posterior communicaiinff artery: acp, posterior cere- 
bral artery; oci*, superior cetvbellar artery. 
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convolution, insula, convexity of the parietal lobe, first temporal 
convolution and a part of the second, and the outer half of the lower 
surface of the frontal lobe. 

Posteriorly the carotid sends beneath the optic tract the posterior 
communicating branch to the posterior cerebral artery. The latter 
is the terminal branch of the basilar artery which is formed by the 
union of the two vertebral arteries. The posterior communicating 
branch runs along the motor oculi nerve and sendi* branches to the 
chiasm, infundibulum, hypophysis, and anterior part of the optic 
thalamus. From it is usually derived the anterior choroideal arteiy 
which supplies the choroid plexus. 

The posterior cerebral artery supplies the rest of the cerebral hemi- 
sphere, viz., the occipittd lobe, the inner and lower surface of the 
temporal lobe, and the largest part of the second temporal con- 
volution, 

The areas of supply of the middle and posterior cerebral arteries 
meet at the ^mrieto-occipitid Bssure, the cunetis, also known as Noth- 

nagel's perceptive centre, or as 
the macular locality of other 
writers {vide Fig. 17). It fol- 
lows that this locality is espe- 
cially favored as regards its sup- 
ply of blood. For example, in 
occlusion of the posterior cere- 
bral artery, this part may still 
receive nourishment while the 
remainder of the occipital cortex 
is destroyed. This explains very 
simply the persistence of a small 
central remnant of the field of vision in bilateral homonymous 
hemianopsia due to embolism in the occipital lobes {vide the cases of 
Foerster, Schweigger, and others on page 61) . I may also remark 
that the same relation holds good concerning the auditory centre in 
the second temporal convolution. 

According to Heubner all these arteries terminate in the same 
way. They give off at right angles numerous small branches to the 




Fio. 17.— Dlatrlbutloo of the Three Larg© Ocps- 
bnil Arteries oyer the OooTexltj, after Merkel. 
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basal ganglia. The anterior cerebral artery supplies the head of the 
caudate nucleus, the mast anterior part of the buj^^ the iufuudibulum, 
chiasm, optic nerve and corpus callosum. The middle cerebral arterj- 
paBses through the lateral perforated space, and in the first centimetre 
of its course supplies the anterior limb of the internal cattsule, ihe 
inner part of the lenticular nucleus, etc. ; in its second centimetre it 
supplies the lateral and upper part of the lenticular nucleus, caudate 
nucleus and external cafvsule. The posterior cerebral artery i^asses 
through the middle perforatetl space to the cerebral peduneles* cor* 
pora quadrigemina^ lateral part of the optic thalamus, choroid plexus 
of the third ventricle, etc. 

All arteries of the basal region are end-arteries, i.e., they only 
anastomose with one another by me^ns of the capillaries. It is not 
until the arteries have run a course of 2 to 3 cin. that tliey divide 
dichotomoualy in the pia mater, an<l tbese branches esthibit numer- 
ous anastomoses. They give off numerous lateral branches, short 
and fine ones to the cortex, longer and larger ones to the inetlullary 
substance J these vessels constitute end-arteriea. The arteries of tljo 
coi-tex are especially liable to embolism; the small vertical branches 
of the basal region show a predisposition to diseases of their walls, 
and to the formation of aneurism and thrombosis. 

All other parts of the cerebrum and eerebeUmn and the nerve© from 
the third to the twelth are supplied by the Iwisilar and vertebral ar- 
teries. Each nerve receives small Itranches which run in part cen- 
trifugally, in part centripetally as far as the nuclei. The ninth, 
tenth, eleventh and twelfth nerves are supplied by the vertebral 
arteries, the seventh and eighth nerves by their point of union, and 
the seventh and third nerves by the basilar artery. From all three 
a series of vessels passes in the median line as far as the fioor of 
the fourth ventricle; from the vertebral artery they go as far as 
the lower lx>rder of the pons j from the basilar thej" pass to the pons, 
the floor of the fourth ventricle, and the beginning of the aque- 
duct of Sylvius. 

Bach nerve nucleus thus receives arterial blood from two sides, 
from the branches just mentioned, and from the centripetal branches 
in the nerves. The anterior part of the motor oculi nucleiis also re- 
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ceives blood from the posterior cerebral arteiy, the posterior part 
from the basilar artery. This furnishes the possibility of an inde- 
pendent affection of each division. 

The lateral parts of the floor of the fourth ventricle also receive 
blood from tho choroid plexus. 

The cerebellar arteries are derived from the basilar and vertebrals, 
and include the posterior inferior and anterior inferior cerebellar 
arteries and the supericir cerebellar artory. The latter emerges from 
the basilar at the anterior border of the pons, passes between the 
motor oculi and trochlearis nerves to the pons, then to the middle 
cerebellar peduncle, superior vermis, valve of Vieussens, corpora 
quadrigemina, choroid plexus of the third ventricle, etc. 

To give a brief tesume of the vascular supply of some important 
parts of the brain ; 

The internal capsule receives its supply anteriorly from the middle 
<!erebral artery, posteriorly from the anterior choroideal artery or 
the posterior communicating artery. 

The optic thalamus is supplied anteriorly by the posterior commu- 
nicating branch, posteriorly by the posterior cerebral artery. 

The posterior cerebral commissure and the pineal gland are sup- 
plied by the anteri*>r cerebral artery, the latter also by the posterior 
cerebral and the superior cerebellar arterj^. 

The optic tract is supplied by the trunk of the carotid, the 
posterior communicating and posterior choroideal arteries; the 
chiasm and optic nerve are supplied by the carotid, anterior cerebral, 
communicating and posterior arteries, 

The corpora quadrigemina are supplied by the posterior cerebral 
and superior cerebellar arteries. 

The ponsj by the basilar and superior cerebellar arteries ; the 
choroid plexus of the foiuiih ventricle is supplied by the posterior 
inferior cerebellar artery. 

The occipital lobe is supplied by the posterior cerebral artery, its 
macular portion by the middle cerebral ; the region of the anterior 
cerebral artery also passes, on the inner surface of the hemisphere, 
to the border of the visual sphere. 

3. Veins, — The veins in the skull and orbit are destitute of 
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valves. The larger trunks are verj variable and atiaatomose freely 
with one another ; the small ones accompany the arteriee, the large 
ones do not. According to Merkel the small veins within the brain 
substance no longer anastomose with one another. 

The superior cerebral veins from the anterior and upper p^irt of 
the hemispheres aud a part of the median surface- empty into the 
superior longitudinal sinus ; the middle veins from the anterior horn, 
corpus striatum, inferior horn, optic thalamus, peduncles, internal 
capsule, base of the brain, inferior surface of the occipital lobe, upper 
and lower part of the cerebeOum, pass in the vena magna Galeni to 
the sinus of the tentorium; the inferior cerebral veins from the 
temporal and occipital lobes, cerebellum 
and parts of the base pass to the petrosal, 
transverse and cavernous sinuses. 

The orbit contains two principal veins, 
the superior and inferior ophthalmic veins, 
which freely anastomose with one another, 
particularly in the vicinity of the optic fora- 
men and immediately behind the globe. 
The superior ophthalmic vein passes through 
the superior orbital fissure to the cavemom 
sinus J the inferior ophthalmic empties into 
the deep facial vein. Both have numerous 
connections with the veins of the cheeks, 
lids, nose, and temporal region. None of them possesses valves. 

The central vein of the retina usually empties into the superior 
ophthalmic, but often passes through the superior orbital fissure 
directly into the cavernous sinus. 

D. Belatione between the Eye and the Lymphatics. 

The membranes covering the optic nerv^e pass directly into the 
cerebral meninges at the optic foramen, to whose upper wall the 
nerve is quite Brmly adherent. Hence the subdural and subarach- 
noid spaces of the optic nerve communicate with the corresponding 
ones within the skull. 

The lymphatics in the brain are mainly perivaacular and ac* 
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company the veios. They leave the skull through the carotid canal, 
the jugular foramen, and with the vertebral artery to the upper deep 
cervical glands. The outflow of lymph In the subarachnoid and 

^ subdural spaces of the optic nerve and the current 

/ /// lymph in the nerve itself appear to be directed 

^^~\Jf/ toward the cranial cavity, 

^^!^^ If an injection is made, under moderate prees- 

*^V*N^y/X^ "r^i to the tissue of the nerve in a direction to- 
Fm*. 19 -piastiu In- Ward the cranial cavity, the fluid does not pass 
Sue nii^t Tin'ul! Wond the chiasm into the tractus, but transvei-selv 
directioD toward the acrosB the anterior half of the chiasm to the other 

chiasm. Ch ; R, rlffht 

optie nerve; T, optic optic nerve, aloug wbich it runs in the same way 
as if it were directly injected in a centrifugal direc- 
tion. The injected fluid extends farthest forward in the axial bun- 
dles of the second optic nerve. (This experiment is not easy and 
may at first trial fail; with practic*^ it can be done with certaiuty.) 

This explains the fact that inflammatory procesBes — ^ whether 
infectious or non-infectioue^ — may spread from one eye to the other 
without giving rise to notable cerebral sjrmptoms. This is true not 
alone of so-called sympathetic ophthalmia but also of an entire series 
of inflammatory afl^ections, especially of the choroid. 

The lymphatics of the orbit which are connected with Tenon's 
capsule empty mainly into the deep glands of the face ; the lymphat- 
ics of the lids and conjunctiva pass into the glands in front of the 
ear and below the inferior msixilla. 



The facts and hypotheses hitherto presented furnish the material 
from which we may make a local diagnosis of affections of the organ 
of sight (in the broadest sense of the term) . The subject becomes 
more complicated from the fact that diseases within the skull, espe- 
cially when ihey develop suddenly, may give rise to remote symp- 
toms which are due to an implication of parts of the brain that are 
not directly affected by the disease. The remote symptoms usually 
disappear gradually, and it is only those which persist after the lapse 
of weeks or months that may be utilized for accurate local diagnosis. 
The greatest part of what is known as " the vicarious action of 
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other parts of the brain'* must be attributed to the gradual disappear- 
ance of the remote symptoms. For example, the pheDomaua ob- 
served in small circumscribed destructiona of the cortex at the 
periphery of the visual sphere are almost exclusively remote symp- 
tomB. 

The remote symptoms also include those instances in which, for 
example, ao adjacent or even a distant nerve is pressed against a bony 
process or a tense artery and is made incapable of conduction. For 
example, isolated paralysis of tlio abducens sometimes results from 
a growth in the opposite hemisphere. 

Apart from the focal symptoms, a comparatively small lesion may 
give rise to irritative or paralytic Bymptoms of an entire hemisphere 
or even the entire brain, at another time it maj" produce only remote 
symptoms in a certain direction, and in a third case it may produce 
none at all. Many progressive lesions are surrounded by a zone of 
irritation which finally gives rise to paralysis. This is observed 
not infrequently at the base of the brain where the nerves are at- 
tacked in succession^ 

The irritative zone of remote symptoms is usually situated farther 
away from the original lesion than the paralytic manifestations. 

Diseases of the cerebellum, pons, pineal gland, optic thalamus, and 
other parts near the region of muscle nuclei may or may not be at- 
tended with spasms and paralyses of the ocular muscles. In like 
manner, lesions netu* the optic tract and chiasm may or may not bo 
associated with disorders of vision. In unilateral lesions of the pons 
paralysis of the ocular muscles is on the side opposite to the hemi- 
plegia, because the motor parts decussate iu the medulla. In diseases 
of the posterior limb of the internal capside central disturbances of 
vision and disturbances of sensation are usually combined. 

In addition to the visual symptoms which may be utilised for 
local diagnosis tliere are other symptoms of which we may avail our- 
selves — such as exophthalmus, oedema of the lids, chemosis, choked 
di8c» neuritis, atrophy of the optic nerve, diseases of the choroid and 
retina, etc. These permit an inference with regard to the character 

of the disease, rather than its location* 
9 
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E. Individual Bieeases of the Brain, Cord, and Nerves. 

After this detailed iDtroduction we may be comparatively brief 
in uur remarks on the implication of the organ of vision in the indi- 
vidual diseases of the nervous system. In noany of them the eye 
symptoms are extremely important and characteristic, and determine 
the diagnosis and treatment. As we shall see, they often throw 
light on the interpretation of the whole disease. 

1. Diseases of the Brain. 

Aftmmia and Hypermmia of the Brain and its Membranes. 

In these two conditions it is to be supposed that the status of the 
vessels of the retina and the entrance of the optic nerve (which derive 
their blood supply fi-om the same source as a large part of the brain) 
would furnish a picture of the vascular condition of the brain, espe- 
cially of the cortex and the pia mater. This expectation, however, is 
far from being realized. In the first place, the amount of blood in 
the brain does not depend solely on the internal carotid (from which 
the ophthalmic artery takes its origin) but from the entire supply to 
the circle of Willis. For example, changes in the amoimt of blood 
in the carotid may appear only in the retina, where the)* give rise to 
hypersemia or aufemia, while the amount of blood in the brain re- 
mains unchanged. 

In many cases, however, the amount of blood in the pia mater and 
in the -retina is similar. The slight degrees of change are demon- 
strable with difficulty or not at tdl, because the calibre of the vessels 
varies nommlly within very wide limits. Hence it is difficult to 
recognize slight hypersemia or anaemia of the retina or papilla unless 
by comparison with the healthy eye. As a rule this is impossible in 
diffusp affections of the brain. 

It may even hapfjen that the retina exhibits the opposite condition 
to what must be assumed to exist in the brain. Tht! retinal findings, 
e8i)ecially when hypermmic in character, must therefore be relied 
upon with caution in assuming an analogous condition within the 
cranium^ and with a due regard for aU other circumstances. 
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This is particularly true of acute conditions. In more or less 
chronic diseases the vascular conditions in the brain and retina 
gradually appear to become alike, as is seen, for example, in the 
constant venous hyperesmia of the retina in epilepsy of long standing. 

Hyperaemia-of the retina is often found, is often absent, in brain 
dideases of all kinds, but it is constant in none. The apparent 
hyperfcniia of a very hypermetropic eye, especially in young people, 
or the hyperemia of the papilla and retina, even amounting to true 
neuritis, which is a constant symptom at the beginning of myopia, 
cannot be utilized for diagnostic purposes as regards brain disease. 
Particularly in threatening myopia is the diagnosis not easy. 

Apart from the ophthalmoscopic findings, the sj'niptoms of 
cerebral congestion are usually said to be restlessness, irritability, 
diffuse headache and narrow pupils ; those of cerebral anjemia are 
drowsiness by day, sleeplessness at night, circumscribed headache 
and dilated, sluggish pupils. On the other hand Coming {N, Y, 
Med. ifec, 13, XI, 87) states that a dilated pupil is found in con- 
gestion, a contracted pupil in anfemia, but this is probably not true 
of the majority of cases. 

Cerebral Hemorrhages. 

As a rule cerebral hemorrhages develop suddenly* so that, at 
the start, the remote symptoms predominate- The function of both 
hemispheres may be abolished quite suddenly. In a little while 
the symptoms are confined to one hemisphere — hemiplegia or 
hemian^thesia with or without disturbance of speech. Very often 
there is also homonymous hemianopsia in the visual field of the 
side opposite to the hemorrhage, but this usually disappears in a short 
time unless the visual zone or the optic radiations in the corona 
radiata are the site of hemorrhage. Gk>werB (Brit. Med> Jaum., 
Nov., 1877) first called attention to the frequent occurrence of 
temporary hemianopsia in apoplectic hemiplegia; this is espe- 
cially true of the period during which conjugate deviation of the 
head and eyes is present. The latter symptom is very fref^uent in 
cerebral hemorrhage, and takes place toward the side of the lesion. 
We have already stated that this symptom, in our opinion, is due 
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to irritation of the opposite hemisphere. Hence, in the exceptional 
cases in which the deviation takes place toward the side opposite 
to the lesion, the hemorrhage has either been situated far forward in 
the frontal brain (remote fi"om the visual sphere, which is the most 
important part of the cortex so far as concerns the motor oculi nerve), 
or it has been very small (Lepine, Rec. d'Ophth.^ 1876, p. 280). In 
these cases the occipital coiliex is not included in the paralytic zone» 
but in the zone of peripheral irritation. In paralysis of one hemi- 
sphere without irritation of the other, voluntary associated movements 
toward the opposite side are abolished to a greater or less extent. 
This is also a frequent temporary symptom in cerebral hemorrhage. 

Sudden homonymous hemianopsia may be the sole symptom, 
apart from temporary dizziness, of a hemorrhage into the hrain. If 
there is hemiopic reaction of the pupils, the lesion is situated in 
the optic tract or primary optic ganglia. If the pupils react normal* 
ly, it is usually situated in Qratiolet's fibres, because such sudden 
hemianopsias are generally permanent. As a matter of course, a 
hemorrhage which produces only homonymous hemianopsia must be 
a small one, and a small hemorrhage into the visual cortex can only 
give rise to permanent hemianopsia when it destroys the entire 
perceptive centre. A hemorrhage of such dimensions, however, 
always causes initial remote symptoms. 

The term "signe de Torbiculaire" is applied by French writers to 
the inability of hemiplegics to dose only the eye of the paralyzed 
side. This would be a sign of cortical weakness of the orbicularis 
palpebranmi, i.e., of voluntary closure of the eye. The symptom 
loses much of its importance, however, from the fact that many 
healthy individuals are unable to close each eye separately. 

Every cerebral hemorrhage forms a focus of destruction, sur- 
rounded by a zone of paralyses and, at a greater distance, by a zone 
of irritation. If the hemorrhage is not followed by infiammation, by 
which the condition becomes a progressive one» the remote irrita- 
tive symptoms, which usually include conjugate deviation, fii^t 
disappear, and then disappear the sjTnptoms of the paralytic zone ; 
under these are included hemianopsia and the inability to perform 
associated movements of the eyes toward Uie side opposite to the 
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lesion, unless these are due to direct destruction. It is not rare that 
paralytic symptoms disappear with the onset of irritative phenomena 
in the previously paralyzed part, such as visual hallucinations, 
spasms and twitchings; for example, associated twitchings toward 
the side opposite the lesion, when conjugate movements in that 
direction had been previously paralyzed. 

Finally, the symptoms become restricted to those due to the loss 
of the directly destroyed region, and apparent complete recovery may 
ensue. On careful examination, however, we are usually able to de- 
monstrate slight defects in the province of some of the organs of 
special sense, or of motor activity, or in the general mental con- 
dition (memory, change of character, etc.). 

From these statements it is evident that an accurately local 
diagnosis cbix hardly ever be made except at the very beginning of 
the attack or after all the remote symptoms have run their course. 

If a hemorrhage ruptures outward into the subarachnoid and 
subdural space, basal symptoms are produced, such as spasms and par- 
alyses, ansBsthesias and partesthesias of the ner\^e8 at the base, the 
chiasm, etc. The blood may enter the sheath of the optic nerve and 
produce changes which are visible with the ophthalmoscope (choked 
disc). This is often attended with dilatation of the pupils, probably 
from pressure on the motor oeuli nerve. In one-half of his cases of 
cerebral hemorrrhage Hutchinson observed rigid mydriasis on the 
side of the lesion, and believes that this is a very important sign. It 
is probably due in most cases to paralysis of the motor oculi from 
pressure on the nerve, occasionally to irritation of the sympathetic, 
or to both. Mydriasis is also observed in meningeal hemorrhages, 
usually on the same side ; more rarely it is bilateral on account of 
the extension of the hemorrhage; myosis is very rare. White 
(Brain, 1886, p. 532) and Seeligmueller {Arch, /. kl Med., XX, 
p. 101) have called attention to permanent paralysis of the oculo- 
pupillary sympathetic fibres on the same side as the hemorrhage, i.e.* 
crossed with regard to the general paralytic symptoms. 

If the extravasation perforates into the ventricles decided nar- 
rowing of the pupils is a striking symptom. As this is also observed 
in hemorrhages near the nuclei of the ocular muscles, for example. 



into the pons, it is probably due to direct irritation of tlae sphincter 
nucleus. 

Symmetrical hemorrhages may also occur on both sides- Chauf* 
fard {Beiy, de M4d.^ 18SS8, No. 2} reports a case of blindness from 
bilateral destruction of the optic radiations. 

Ophthalmoscopic findings which may be attributed directly to 
cerebral hemorrhage are very rare. Neuritis or choited disc, with 
or without retinal hemorrhage, is occasionally observed : it terminates 
in recovery or in partial or complete atrophy of the optic nerve. 
Bristowe (Ophth. Rev., March 20th, 1886, p. 88) describes bilateral 
optic neuritis (probably choked disc) with hemorrhages in a case of 
sudden hemiplegia with im consciousness. The diagnosis of cerebral 
tumor was made, but a hemorrhage, as large as a pigeon's egg, was 
found in the left optic thalamus. It extended to the posterior border 
of the internal capsule, to the white substance of the temporal lobe, 
and to the posterior part of the lenticular nucleus. A few similar 
cases have been reported. In all such cases the hemorrhage must be 
large, and the extravasation into the optic sheath, and eventually the 
choked disc, if unilateral, will be found upon the same side as the 
hemorrhage. 

Choked disc is found somewhat more frequently in pachymenin- 
gitis hfemorrhagica, the symptoms of which resemble those of tumor 
with intercurrent hemorrhages {vide Tuczek^ Wien. med, Blaetter, 
1883, 12, and Zacher, Neur. CentraWL, 1885, p. 135). 

Complete or partial atrophy of the optic nerve also takes place 
when the hemorrhage has destroyed the primary optic ganglia, 
tractus, chiasm or optic nerves, or has exercised upon them a pres- 
sure which terminates in degeneration. 

On the other hand the eye often exhibits signs which have noth- 
ing to do with the existing cerebral hemorrhiige but are attributable 
to the same causes as the latter. For example retinitis, neuritis 
and albuminuric neuro-retinitis are signs of similar changes in the 
brain: simple retinal, vitreous, and other hemorrhages are evidences 
of a wide-spread atheromatous process. Atheroma of the vessels 
is often seen with the ophthalmoscope (thickening of the walls, 
narrow column of blood in places, etc.). In rare cases the walls are 
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found to be of a yellowiBh color in patchee, particularly upon tlie 
papilla, or miliary aneurisms are found to correspond with similar 
changes in the brain. 

The spontaneous, rapidly disappearing, but easily relapsing 
hemorrhages of the conjunctiva and retina in old people are of seri- 
ous significance and betoken possible hemorrhage into the brain. 

Embolism and Thrombosis. 

An embolus produces the same symptoms, in general, as a hemor- 
rhage and in many cases can hardly be distinguished from the latter. 
If it is infectious it gives rise to an abscess of the brain, and the 
symptoms are those of the latter affection, If it is not infectious, a 
spot of softening will develop. The latter will alao develops although 
not BO suddenly and with fewer remote symptoms, in thrombotic 
processes which may occur as the result of various diseases of the 
cerebral vessels. 

Spots of softening are by far the most important brain disease, 
as regards local diagnoses, because they fmiiish the purest focal 
* symptoms after the termination of the brief period of reaction, Most 
of our knowledge of more accurate local diagnosis in man is based 
upon th^ clinical symptoms in such cases. 

Complications are very rare. In only one case of softening of the 
occipital lobe is mention made of double choked disc, which disap- 
peared later {Wilbrand, Arch. f. Ophth., XXXI, 3, 319)" This is 
probably not more frequent in softening of other parts of the brain. 

A number of cases of bilateral symmetrical softening of the optical 
centres have been observed {Oulmont, Gaz, Hebd.^ 1889, No. 3«; 
Bouveret, Rev, g4n, d'Ophth,, 1887, p. 481; Berger, Ref. Jahr, / 
Aug,, 1885, p. 280)- 

Thromboses of the cavernous sinus act differently, according as 
they are infectious (following caries of the petrous portion of the 
temporal bone) or non-infectious (marantic thrombosis). In the 
former event they usually furnish the symptoms of a cerebral abscees 
together with those of suppuration of the orbital cavity (swelling 
of the lids, protrusion and immobility of the eyp, dilated and rigid 
pupil, blindness^ insensibility of the conjunctiva and cornea, ulcera- 
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tion of the comea, suppuration of the eye^ etc,). So long as the 
thrombue has not extended to the ophthalmic vein, the ophthal- 
moscopic appearances may be tolerablj^ normal. But after this has 
taken place, we find pronounced venous stasis of the retinal veins 
and more or less abundant retinal hemorrhages, while the entrance 
of the optic nerve is very red but usually not much swollen. 

These ophthalmoscopic appearances are found more frequently in 
the more slowly progressing marantic thromboses, but only when 
the thrombus has extended to the ophthalmic vein. Otherwise the 
current of blood may pass through the posterior facial vein. After 
injections of wax into the cavernous sinus Ferrari found no stasis of 
the retinal veins; this took place only when the wax entered ike 
ophthalmic vein itself. 

In non-infectious thrombosis of the sinus, we find» apart from 
general cerebral symptoms, mainly basal symptoms, viz.» paralyses 
of the motor oculi nerves which i>ass near the sinus {vide Fig. 18)^ 
rigid and dilatetl pupil, insensibility of the trigeminus^ especially of 
the cornea and conjunctiva, impairment of sight or even blindness 
due to interruption of conduction in the optic nerve, etc. 

CEdema of the lids and protrusion of the eye then indicate that 
the process h located in the vicinity of the orbital cavity. All these 
S}Tnptoma may likeunse occur in meningitis, and hence the ophthal- 
moscopic appearances may decide the diagnosis. In meningitis 
venous congestion and even pronounced neuritis may occur, but the 
marked stasis of the retinal veins, which is found in thrombosis of 
the sinus with thrombosis of the ophthalmic vein, is never observed. 

Abscess of the Brain. 

The symptoms of abscess of the brain consist of those of a turn 
combined with those of a purulent infectious infiammation. The 
destroyed parte of the brain do or do not give rise to symptoms, ac- 
cording to their location, so that a stationary abscess may long re- 
main latent 

In pragressive suppurations the destroyed part is surrounded by a 
zone which gives rise to irritative symptoms, pacing later into 
paralysis. In rapidly advancing suppuration the remote symptoms 
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may even extend to the oppositse hemisphere* 80 that great caution 
IB necessary in utilizing cerebral abscesses for local diagnosis. 

Choked disc is found frequently^ though not so often as in tu- 
mors; neuritis is also fretjueat, but the most frequent is "obstructive 
neuritis," i.e., there is slighter swelling but more pronounced inflam- 
matory phenomena than in typical choked disc. This "obstructive 
neuritis" is the most characteristic ophthalmoscopic finding in abscess 
of the brain. As a rule the lesion is bilateral though more marked 
on one side. But if the neuritis is unilateral or much more marke<l 
on one side it is generally found on the same side as the abscess. 
The latter is then located commonly in the anterior parts of the 
brain, the frontal or temporal loljes. For example, Greenfield (Brif> 
3l€d. Jottrn,^ II, 1887) reports a case of abscess of the left tem- 
poral lobe after otitis, with left optic neuritis and paralysis of the 
left motor oculi nerve, which recovered after trephining. 

The impairment of sight is often very considerable, varying from 
losses in the field of vision and color disturbances to complete blind- 
ness. Vision is rarely normal ur nearly so. In one case of cerebral 
abscess, Nauwerck {Deuisch. Arvk, f. kl, XXIX, p. 1) found 

that the optic nerve was elevated and very much reddened, but there 
was no disturbance of sight. 

In abscesses near the base of the brain, oedema of the lids, pro- 
trusion of the globe, pain and photophobia may aftpear even prior to 
perforation, as in purulent meningitis. 

Conjugate deviation of the eyes and head usually takes place to- 
warfl the side of the abscess, but there are also exceptions to this 
rule, particularly when the abscess is remote from the occipital lobe 
(Roussel, Piog, M^d., 18SC, Ko. 20). 

Apart from infectious emboli, suppurations in the ear are the 
most frequent cause of abscesses of the brain : and about fiO per cent 
are situated in the temporal or lower part of the jtarietal lobes, while 
about one- third are found in the cerebellum. See Hessler in 
Scbwar25e'8 "Handbuch der Ohrenhoilkunde,** Bd, IT, p. 634 (El>.) 

In a number of such cases ptosis has been mentioned a» a symp- 
tom, and must then be regarded as cortical in character. In one 
case Heinecke {Muench, med, IFocft., lS8fl, p. 571) observed bilateral 
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ptoBis and retinal hemorrhages, the latter probably of a septic char- 
acter. 

The rupture of an abscess into the cranial cavity gives rise to the 
symptoms of a purulent meningitis, viz., basal spasms, paralyses, and 
sensory disturbances, neuro-paralytic keratitis, etc. Perforation into 
the ventricles is usually rapidly fni&l j this is atlendetl by extreme 
myosis, probably from direct irritation of the sphincter nuclei. 

All remote symptoms, especially the irritative ones (blindness, 
paralyses, optic neuritis, etc.), may subside after evacuation of the 
pus, but losses of the field of vision, color disturbances, and more 
or less pronounced visual disorders may be left. Symptoms which 
are due to suppuration and destruction of tissues pereist after the 
evacuation of the pus. Irritative symptoms (spasms) prove that the 
corresponding part of the brain is not destroyed. Hence, restoration 
of function of the groups of muscles in question may be expected 
after a successful operation. 

In abscesses of tbe brain, accordingly, the organ of sight may not 
alone exhibit important local symptoms (hemianopsia, conjugate 
deviation, paralyses, etc,), but the demonstration of "obstructive 
neuritis" at the entrance of the optic nerve warrants a very probable 
diagnosis of the character of the disease. 

Tumors of ike Brain, 

Tumors of the brain may long run a latent course if they develop 
in a part whose destruction causes no noticeable local sjinptoms, and 
if their growth is slow so that the adjacent parts may yield. This 
may even happen in the immediate vicinity of those parts whose 
irritation or destruction causes the most striking local sj^mptoms, 
for example, in the region of tbe muscle nuclei. In such cases we 
must assume that the tumor simply displaces the adjacent tissues 
but does not destroy them or even interfere materially with their 
fimctions. It is evident that pressure alone causes no very great 
disturbance if the parts can escape to one side. Henschen reports a 
casein which no corresponding homonymous loss of the field of vision 
was produced by a tumor in the immediate vicinity of the optic 
radiations, upon which it must have exercised pressure. 
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A tumor maj also grow mainly in one direction while it advances 
ver>' little or not at all in tlie opposite direction. 

In other cases of rapidly growing tiunors which invade neigh- 
boring parts, irritate and then destroy the tiiasues, there are much 
more extensive symptoms than would corresponil solely to the loc-a- 
tion of the tumor. The remote eflFects may be manifested over an 
entire hemisphere, even over both hemispheres. The latter appear 
usually as symptoms of cerebi-al compression, viz., headache, vomit- 
ing, dulaess, slow pulse, somnolence, dilatation of the pupils, etc. 

Not infrequently the remote effects are apparently paradoxical. 
According to Jastrowitz, unilateral and bilateral paralyses of the 
ocular muscles, especially of the abducens, are frequent. According 
to Gowers the abducens is especially expased to pressure ou account 
of its long course in the skull. After artificial increase of pressure 
in the skull Wernicke found evidences of pressure on the opposite 
motor oculi nerve, Oppenheim reports a case of tumor of the right 
frontal lobe with paralysis of the left abducens. 

The tumor is often surrounded by a zone of irritated tissue which 
is destroyed at a later period (irritative symptoms passing into 
paralysis) . The varying amount of blood in the tumor and adjacent 
parts causes increase and diminution of the pre^ure symptoms, but 
as a general thing they increase and finally become constant. 
Hemorrhages and softenings in the tumor and surrounding parts 
may develop and give rise to corresponding symptoms. Among the 
irritative sympt-oms due to the growth of the tumor are the frequent 
convulsions and epileptiform atfcicks, especially if they are unilateral 
(Jacksonian epilepsy) and terminate in paralysis. The irritative 
BSTtiptoms also include the not infretiuent conjugate deviation of the 
head and eyes. 

To this category also belong the {mroxysmal attacks of bilateral 
blindness, which begin with concentric narrowing of the field of 
vision and must be regarded as rudimentary epileptic seizures. They 
usually last only a few minute?, but may be repeated a number of 
times in a single day. Hirschberg observed cases in which the field 
of vision was constantly contracting and enlarging for half an hour 
to an hour {Neur, Centralbl, 1891, p. 449). 



liO THE EYE IN RELATION TO DISEASE. 

The growth of a tumor can be best followed in the region of the 
muscle nuclei and at the base of the brain. Tumors in the latter 
locality, particularly in the region of the chiasm, the petrous portion 
of the temporal bone and the sphenoid, often produce unilateral or 
bilateral exophthalmus from pressure on the cavernous sinus and 
ophthalmic vein, particularly if the tumor grows into the orbit 
itself. The ophthalmoscope often reveals single or double optic 
neuritis, which passes into partial or complete atrophy. Thromboses 
of the veins of the orbit and the retina may also be producetL 
In such cases, however, the symptoms may also be due to indepen- 
dent metastases in the orbit. 

In tumors of the frontal lobes, unilateral neuritis of the optic 
nerve or choked disc may be produced by direct implication of the 
nerve, but this is only observed in a minority of cases. 

The local symptoms in tumors have much less diagnostic value 
than in cases of softening, because they oft«n originate in parts 
which are quite remote from the tumor and which may be found en- 
tirely nomial on autopsy. Moreover, such local symptoms may or 
may not be present in similar tumors of the same region. 

If the tractus, chiasm, or optic nerve is directly implicated, a 
corresponding disturbance of vision develops with partial or com- 
plete atrophy of the papilla, visible with the ophthalmoscope. The 
atrophy may be preceded by irritative symptoms (neuritis) , but this 
is rare. The anatomically visible compression or flattening of the 
parts does not always correspond to the clinical disturbance of vision. 

We sometimes find a fierfeotly flat optic nerve with almost normal 
function. On the other hand there may be very great disturbance of 
function with verj' slight change of shape. It is evident that the pres- 
sure perse is less important than the resulting circulatory and ndtri- 
tive disturbances and the occurrence of inflammatory^ changes which 
spread from the tumor into neighboring parts. 

Choked disc is much the most important sign in the diagnosis 
of a tumor. It usually begins quite suddenly^ although previously 
the fundus had been perfectly normal. Within about twenty-four 
hours— not infrequently after decided remission of previously exist- 
ing pain in the head—a swelling of the papilla rapidly develops; it 
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may increase to three times the normal diameter, and projects more 
or leas into the interior of the eye. A difference of refraction 
amounting to 4 or 5 dioptries between the fundus and the top of 
the elevation is not rare. At the same time the originally hyper- 
iemic papilla becomes pale, often glassy in appearance, the vessels 
are sinuous in correspondence with the protrusion, and the veins are 
often dilated. The horder of the elevation often has a bluish or 
bluish-violet color. In one case of very recent choked disc in a boy^ 
I noticed several concentric rings of reflejc around the papilla, evi- 
dently due to the formation of folds in the retina which had been 
pushed aside by the swollen papilla. After a variable length of time 
the papilla again Ijecoraes redder. Small, usually linear hemorrhagee 
develop npon it and in its vicinity, and also whitish or yellowish 
degenerative foci (similar to those in Bright's disease). The tissue 
of the papiUa usually grows more opaque and the redness then in- 
creases, but this is by no means always the case. 

At a later period the middle of the papilla fades and hemorrhages 
and degenerative foci are absorbed ; it sinks, and its size is gradually 
reduced to the normal. The originally blurred border become dis- 
tinct, and finall}^ the papilla has a uniform chalky -white color 
without visible details on its surface. Only the sinuosity of the 
vessels near the previously swollen disc enables us to recognize that 
the atrophic discoloration (white atropiiy) has followed a choked 
disc. Not infrequently a fringe of pigment is found around the disc, 
and indicates the circumference of the former swelling. It is only 
rarely, and usually not in tumors, that the papilla resumes its normal 
appearance. In such cases swelling predominates, and the opacity 
uf the tissues is almost or entirely absent, I have seen a case of this 
kind in which the sinuosity of the vessels near the circumference of 
the former swelling was the sole indication of the previous unilateral 
rboked disc. Central vision and the field of vision were normal, but 
green blinJness remained in this eye. 

At least six or eight weeks, often a longer period, elapse before the 
changes visible with the ophthalmoscope have run their course. The 
papiUa often remains for weeks in a certain middle stage between 
swelling and atrophy. 
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As a rule disturbance of vision is obaerved, but it is not neces- 
sarily present in simple choked disc, [Mathewson reports a case of 
three years' duration — Trans. Fifth Intemat. Ophth, Congress^ 1876, 
p. C3,— Ed.] Various degrees of impairment of central vision, con- 
centric and sector-shaped narrowing of the field of vision, central 
and peripheral scotomata passing even into complete blindness, color 
disturbances, etc., may be present from the beginning or during the 
progress of a choked disc, and may continue after it has run its 
■course. The ophthalmoscopic appearances and tlie disturbances of 
sight are often grossly disproportionate to one another. 

As the causal process is progressive the disturbance of vision 
usually has a progressive character, though often interrupted by 
more or less complete intermissions. Not all the disorders of vision 
in tumors of the brain are the result of choked disc, as the visual 
£bres may also be directly injured in any part of their course. More- 
over, disorders of sight also occur in tumors of the brain without 
any anatomical findings. 

In the large majority of cases choked disc is bilateral, although 
it is not always equal in degree on the two sides. When unilateral, 
it is usually situated on the side of the tumor, the latter being then 
located in the anterior part of the brain. It also frequently happens 
that the choked disc occurs at an earlier period or in a more marked 
degree upon the side of the tumor. 

Typical choked disc is almost the most important symptom in the 
diagnosis of brain tumor of whatever kind or wherever situated. 
Sooner or later, often shortly before death, it is added to the 
other symptoms in a very large percentage of cases (two-thirds or 
more) . It is not one of the early symptoms, but I remember a case 
in whichj from finding a double choked disc, I made a diagnosis of 
tumor of the brain in a patient who had complained merely of fre- 
quent dull headache and occasional vomiting, and had been treated 
for disease of the stomach. In a few days the autopsy showed the 
correctness uf the diagnosis (glioma of the cerebellum). 

Choked disc does not occur with equal frequency in tumors of the 
different parts of the brain. It is said to be somewhat less frequent 
in tumors of the frontal lobes, more frequent in those of the cerebel- 
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lum and adjacent parts. It also occurs in tumors of the spinal 
oord, though leas constantly. 

Choked disc is also observed exceptionally in other affections, for 
example, cerebral hemorrhages, abscesses, and many other diseases. 
Entirely similar appearances are found occasionally in albuminuria, 
diabetes, leukaemia, after profuse hemorrhages, etc. However, this 
hardly impairs the importance of choked disc in the diagnosis of 
brain tmnor. 

Anatomical examination shows very constantly an ampuUiform 
swelling of the optic nerve, immediately behind the sclera. It is 
due to the accumulation of fluid within the sheaths of the nerve. 
This is often absent in the '* atrophic" stage. The ampulla also oc- 
curs independently of choked disc, for example, in meningitis (Leber, 
Broadbent, vide Jahresb. f. Aug.," 1872, p. 359). 

At the start, the microscope shows merely codema of the ocular 
extremity of the nerve, but finally hemorrhages, swollen nerve fibres, 
etc., are found. The calibre of the papillary vessels varies. These 
changes are confined to the ocular end of the nerve ; posteriorly no 
abnormal changes are found, either in the nerve itself or in its 
fiheaths. 

After a while proliferative processes develop in the perineurium 
and interstitial connective tissue, and finally there may even be fatty 
degeneration and destruction of the nerve fibres. Posteriorly the 
nerve exhibits no changes, with the exception of ascending atrophy 
which may develop at a later period. This atrophy, which is attended 
by the presence of granular celU and amyloid corpuscles, may be fol- 
lowed occasionally into the chiasm and farther back. The ampulla 
sometimes disappears and the sheath exhibits folds. In other cases, 
especially when pronoimced inflammatory changes in the ner\^e have 
been present, proliferation of connective tissue takes place (Fuerstner, 
Berl. kl. Wock., 25, II, 1880) or endothelial proliferations project 
into the intervaginal spaces. 

In certain cases distinct inflammatory changes (cellular infiltra- 
tion) occur at the ocular end of the nerve, and are seen with the 
ophthalmoscope as increased cloudiness of the swollen papilla. We 
are therefore justified in Jistinguishing pure chokoil disc and 
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choked neuritis. Pure choked disc or simple cedeina of the ocmlar 
end of the nerve very probablj causes no direct disturbance of 
vision, but only indirect disorders from the circulatory changes 
which are due to tlie pressure on the vessels and the consequent im- 
{^ired nutrition. In inHammatory processes of the papilla (choked 
neuritifi) disturbance of vision is more apt to occur, although even 
then the nerve fibres are affected secondarily, inasmuch as the 
pFOoesB is essentially interstitiaL 

Few writers distinguish between choked diac and choked (ob~ 
struetive) neuritis. In very many cases a distinction is not even 
made between choked disc and neuritis. Thus, the English writers 
often use the term optic neuritis in undoubted cases of choked disc. 

Oraefe*H original opinion that choked disc is due to compression 
of the cavernous sinus was abandoned as soon as it was demon- 
strated (Scsemann) that the outflow from the ophthalmic vein takes 
pluec in great part through the posterior facial vein. Certain other 
theories, for example that of Loring, who l>elieved that the condi- 
tion was due to the circulatory and trophic influence of trigeminal 
irritation, have also been discarded. At the present time two 
theories are still maintaine<l, viz., the purely mechanical, transport 
thcMjry (Man?;) and the inflammatory theory (Leber). According to 
Manz {Arch, /, Ophth,, XVI, p, 205), choked disc arises from the 
entrance of fluid into the subdural and subpial spaces of the optic 
nerve from the corresponding spaces of the brain, and this com- 
presses the intraocular extremity of the optic nerve. He made ex- 
periments by injections of warm fluid into the cavity. According 
to Leber the tumor causes secretory inflammation and dropsy of the 
cerebral ventricles j their products act in the intervaginal space 
as an inflammatory irritant and give rise to the choked disc. 
Similar views are expressed by Leber *s pupil, Beutacbmann, who 
pnxluced typical choked disc, of course with pronounced inflamma- 
tory "findings," by the introduction of tubercular material into the 
cranial cavity. 

Anatomical examinations in man prove indubitably that the 
clicked disc of tumor of the brain begins as a pure oedema of the 
intraocular end of the nerve, without any signs of inflammation. 
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At a later period interstitial inflammatory changes may be found in 
the specimen, but in some cases such changes are absent at all stages. 
In late stages we usually find only secondary atrophic processes. 
What argument is furnishetl by the introduction of tubercular matter 
into the cranium when compared with numerous accurate anatomical 
examinations in the human subject? In the former event purulent 
tubercular meningitis develops and, as happens so often, leads to 
true optic neuritis, which may be associated with a certain degree of 
swelling- Such experiments prove nothing whatever with regard to 
typical choked disc in brain tumors. If the theory were true, inflam- 
matory appearances would necessarily be found in the orbital and 
intracranial parts of the sheaths of the nerve, and this does not hap- 
pen. Nor does the transport theory explain all the phenomena. 
According to Ulricb the stasis in the ventricles of the brain extends 
directly to the lymph spaces of the optic nerve without the agency 
of its vaginal spaces, and produces cedema of the optic nerve, which 
leads to choke<i disc from interference with circulation. (Etlenia 
of the trunk of the nerve occurs, for example, in tubercular menin- 
gitis, without choked disc. 

As a rule, however, oedema of the optic nerve is not found farther 
back in the orbit in typical choked disc, although it does occur occa- 
sionally. 

Normally there is a centripetal current of fluid from the eye to 
the brain within both the nerve and its sheaths, as I can experiment- 
ally demonstrate. If this is abolished by increased pressure within 
the cranium, stasis and oedema must develop. They will become 
evident, (1) in the optic nerve outside of the cranial ca\ity where it 
is not inclosed in a closely fitting sheath, at the intracular ex- 
tremity (choked disc) , and (2) within tlie vaginal spaces, where the 
external sheath is thinnest and most Tpieldiug, i.e,, immediately be- 
hind the eye (ampulla) . The latter, however, requires a somewhat 
increased pressure. Hence, choked disc may occur without an 
ampulla. The development of choked disc merely requires simple 
stasis ; the " transport" of fluid from the cranial cavity is not neces- 
sary. 

This simple oedema of the papilla does not give rise to a disturb- 
10 
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ance of vision, in the absence of complications; it may be quite 
stationarj' fur a long time and disappear without leaving a trace. 
This hardly ever occurs, however, in progressive tumors. With the 
increase in pressure intracranial fluid \vill enter the vaginal sheatlia 
and will produce the ampulla. In intracranial hemorrhages or 
purulent meningitis this entrance of fluid has been demonstrated 
anatomically. Even then the fluid does not necessarily produce 
inflammation, because nutritive disturbances and destruction of tis- 
sue may result from the increased pressure alone (indirectly through 
the influence on the vessels!). 

As a general tbingj however, inflammation does result. Growing 
tumors, especially malignant ones, excrete irritating and inflam- 
matory substances, m is shown by the surrounding zone of reactive 
inflammation. These substances are also diffused in the cerebro- 
spinal fluid, especially the subarachnoid fluid, and enter the sheath 
of the optic nerve. They will produce their effect where the cedema 
developt* most readily, i.e., at the ocular e.Ytremity of the nerve. It is 
difflcult, however, to understand why diffuse inflammations of the 
cerebral meninges do not develop, unless the preceding oedema of the 
end of the nerve is regarded as a predisposing factor. 

The affection of the end of the optic nerve in tumor of the brain 
is due, accordingly, to stasis from inhibition of the natural outflow 
(oedema of the papilla), to mechanical entrance of fluid into the 
sheaths of the nerve under increaaefl pra^sure (the ampulla is the 
result of thiB factor), and to more or less intense inflammatory phe- 
nomena which may, however, be entirely absent. 

In this way we can explain the fact that unilateral choked disc , 
may result from intracnmial (at the optic foramen) or intraorbital 
compression of the optic nerve. 

In c^ses of tumor of the brain in which sudden disturbance of 
vision sets in^ after the subsidence of other symptoms (headache) , 
and fully developed choked disc is found, we must assume that oedema 
of the entrance of the optic nerve had already existed and that the 
increased intracranial pressure suddenly overcame an obstacle in 
the sheaths of the nerves. This obstacle must have been situated in 
the region of the canalis opticus and probably acted like a valve. 
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Simple neuritis, terminating in atrophy, is found less often than 
choked disc in cerebral tumors. It happens particularly in tumors 
of the frontal lobes, in which the growth is situated comparatively 
close to the optic nerve. The affection may be interpreted as a tle- 
Bcending neuritis. When uailateral, it may jiossess local diagnostic 
value. (Among twenty-five cases of tumors of the cerebrum Op- 
penheim {Arch. f. Psych, u, Nerveiih,^ XXI and XXXII) observed 
typical choked disc fourteen times, neuritis five times, and hyper- 
semia of the papilla once). 

More or less complete unilateral or bilateral atrophy of the 
nerve, with impaired vision, but unattended by inflammatory 
phenomena, may also occur. In such cases there is probably injury 
of optic tracts somewhere up to, and including, the primary optic 
centres. 

In very many cases, therefore, the ophthalmoscope furnishes a 
definite starting-point for the diagnoses. Oases have been observed, 
however, in which there were pronounced general tumor symptoms 
with double choked disc» but in which no tumor was found at the 
autopsy. On the other hand, choked disc may be absent in very 
large tumors, although we are unable to offer a sufficient reason for 
this peculiarity. 

Bruns {BerL kl Woch,, 1886, Nos, 21, 22) lays stress upon the 
absence of choked disc in tumors of the corpus callosum. 

When otlier symptoms are observed, the existence of double 
chokeil disc renders the diagnosis of tumor extremely probable. The 
location of the growth must be decided by the local symptoms, al- 
though these may vary greatly in tumors of the same region. Espe^ 
cial importance attaches to progressive irritative symptoms which 
subsequently pass into paralysis, if the order of succession indicates 
a definite part of the brain. 

The character of the tumor can only be deciiled in connection 
with all the other clinical symptoms. 

Aneurisms of the cerebral arteries are of frequent occurrence. 
They are small suid gi ve rise to no special symptoms, apart from 
those of the causal disease of the vessels, which is usually widespread, 
TTaey may give rise to hemorrhage or thrombosis. 
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The larger aneurisms are situateil most frequently on the carotid 
and its branches. Special symptoms are commonly produced only 
after the aneurism has attained about the si^e of a haaelnut» and 
these correspond exactly to those of a tumor. 

Aneurisms of the carotid within the skull usually cause paralysia 
of the nerves of the ocular muscles which pass alongside of or 
through the cavernous sinus {vide Fig. 18). They exert a dele- 
terious action on the adjacent chiasm and optic nerve» with a cor- 
responding peripheral disorder of vision and secondary atrophy of 
the nerve. Unilateral pressure on the nerve may also give rise to 
unilateral choked disc. 

As a large part of the sympathetic fibres of the eye pass through 
the carotid plexus, the aneurisms produce oculo-pupillary symptoms, 
occasionally of an irritative but usually of a paralytic character 
(ptofita^ myosis, and slight enophthalmus). - The vasomotor fibres to 
the face take their course along the external carotid, 

As the ophthalmic arter}^ is derived from the internal carotid, 
aneurisms of the latter not infrequently cause changes in the amount 
of blood in the retinal vessels. This may result in arterial thrombosis, 
and, if the central artery of the retina is affected, leads to loss of 
vision with the ophthalmoscopic appearances of embolism of the 
retina. 

In a case of sudden rupture of an aneurism of the anterior com- 
municating artery, Bellamy {Lancet ^ 6, YII, 1889) found blood 
within the sheaths of the optic nerve and also in the meningeal 
spaces. 

A celebrated case is that reported by Weir Mitchell {Joum, of 
Nerv, and Ment. Dis., 1 889, p. 44) . A man aged forty-five yeavs had 
suffered for five years from headache and disturbance of sight. The 
ocular muscles were normal. Both nasal halves of the retinse were 
entirely blind and there was atrophy of the nasal halves of the papil- 
lae (bitemporal hemianopsia) . Central vision was on both sides 
and fell to ^ before death, which occurred suddenly in coma. An 
aneurism as large as a lemon was found upon an abnormal commu- 
nicating branch between the carotids, which passed beneath the 
chiasm. The latter was divided in tiie median line from before back- 
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ward and the sella turcica had h&m eroded. Two thin atrophic 
bundles of nerves (the uncroased bundles of the optic nerves) were 
found in the place of the chiasm. This finding absolutely demon- 
strates the partial decussation of the optic nerves in the chiasm. 

Tumor of the dura mater may simulate meningitis, as in 
Unverricht's case {Centratbh /. d, med. Wiss.^ 1888, p. 493), in 
which successive paralysis of all the cerebral nerves and unilateral 
keratitis neuroparalytica developed. Metastases were found between 
the dura and the base of the skull; these occluded the foramina. 
The primary tumor was a round-cell sarcoma, the size of an apple, 
in the mediastinum. 

I have seen a metastasis between the dura and the left frontal 
bone, starting from a cancer of the stomach, which could not be 
diagnosed with certainty during life. The symptoms were those of 
a pachymeningitis hsemorr liagi ca, and the macroscopic appearances 
at the autopsy wore very similar to this condition, A few days be- 
fore death the ophthalmoscope showed neuritis of the left optic nerve 
without notable impairment of vision, hut with great photophobia. 

Nettleship {Ophth. Review^ 1887, p. 67) describes post- neuri tic 
atrophy of the optic nerve in a boy of twelve years, suffering from 
exostoses of the wkuU. 

Marchand {Virvh. Arch., Bd. 75, p. 404) reports a case in which 
multiple cyslicerci of the surface of the brain gave rise for years to 
parojcysmal visual hallucinations ; later blindness developed suddenly 
in both eyes, and in two and one- half months the fatal termination 
occurred. Engler (Frag^ med. Woch., 1888, No. 2) observed double 
choked disc without subjective disturbance of vision in a girl of 
twenty -three years who had numerous cysticerci of tile subcutaneous 
cellular tissue and muscles, and who suffered from periodical head- 
aches, occasional paraesthesife, nausea and vomiting. Whether 
these symptoms were due to a cysticercus in the brain, must remain 
doubtful, inasmuch as no post-mortem examination i^-as made. 

Tumors of the eye sometimes grow along the optic nerve into the 
skull and brain. This is particularly true of retinal gliomas, while 
choroidal sarcomata develop metastases usually in other parts, such 
as the liver» lymphatic glands, etc. Tumors of the optic nerve and 
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otber malignant tumors of the orbit may also proliferate into the 
cranial cavit}", but such growths are rare. 

Meningitis. 

The eye is extensively involved in the different forms of meningitis 
(simple, epidemic, tubercular, acute and chronic; internal and ex- 
ternal hydrocephalus; leptomeningitis and pacbjmeningitis). Gen- 
eral eve symptoms are unimportant. During diffuse cerebral irri- 
tation the eye takes part in the general hyperjesthesia by greait 
photophobia and sensitiveness to light. When there is increased 
intracranial pressure, the pupils are dilated and react poorly, but 
there are numerous exceptions to this rule. 

Much more importance attaches to the local sjmptoma, which 
vary according as the meningitis affects the convexity or the base 
of the brain. 

In meningitis of the convexity, disturbance of the function of the 
visual cortex may give rise to double blindness in which the reac- 
tion of the pupils to light may remain intact and the ophthalmoscope 
show no changes. In such a diffuse disease it is only for a short 
time that the lesion will act upon one side alone (homonymous 
hemianopsia with intact pupillary reaction to light) , although this 
is certainly not infrequent. If the process comes to a standstill, re- 
covery may occur. 

Conjugate deviation of the eyes may also appear. Jaccoud 
(" Jahresb. f. Aug.," 1879, p. 243) observed conjugate deviation to the 
right in purulent meningitis of the left hemisphere and congestion of 
the right hemisphere. As a temporary symptom conjugate deviation 
is not infrequent. 

Disturbances of vision are usually peripheral and due to changes 
at the base of the brain. These and other basal symptoms are among 
the most important diagnostic signs of basilar meningitis. 

The exudation at the base causes irritation and inflammation of 
the nerves imbedded in it. It is usually most abundant in the region 
of the chiasm. Hence we find a great variety of irritative and par- 
alytic symptoms in the province of the basal cerebral nerves, the ab- 
ducens, motor oculi, trochlearis and facial. Leichtenstem {Detttsch, 
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med, Woch,, 1885, 31), who reported twenty-nine cases of epidermic 
meningitis, found that the abdncens was attacked most freH|uently, 
the motor oculi very rarely (in the hydrocephalic stage there was 
ftlight bilateral ptosis in one case, weakness of an int^mus in one case, 
and inei[«ality of the pupils in one case) . In tubercular meningitis 
the pupil is often dilated and very sluggish ; in the epidemic form, 
Iir observed this symptom in only two cases. In one case there was 
isolated abdncens paralysis, although all the nerves were imbedded 
in exudation and both motores oculorum nerves were very much 
reddened. In one patient, who was still conscious, there wag paraly- 
sis of all the ocular muscles, including the levatores palpebrarum, 
but the reaction of the pupils to light was normal. Nystagmus was 
observed several times. 

Trigeminal byperfestbesiee, par£esthesi£B, and anfesthesio) are quite 
frequent, Ansesthesise of the cornea may give rise to so-called neuro- 
paralytic keratitis, for example, Robinson {Lancet^ 1880, II, p. 
Spierer {3Ionatsbl /. Aug., 1891, p. 322). 

Spasms and paralyses have a peripheral character. Unless due 
to irritation of the cortex of the convexity, they are not conjugate 
and ajssociated, but affect individual nerves or parts of nerves and 
n lead to permanent degeneration of nerve and muscle. 
The nerves of 8i>ecial 8en^» the acoustic* optic tract, chiasm and 
optic nerve are often imheddeii in the more or less cellular exudation. 
At first this gives rise to irritative symptoms* later to destruction of 
the nerve %vith cctrresponding disorders of sight and bearing. After 
a while the ophthalmoscope shows more or less atrophic discolora- 
tion of the papilla. 

The optic nerve is often implicated directly. It and its sheaths 
take part in the inflammatorj' infiltration, and the ophthalmoscope 
shows the picture of optic neuritis, one of the mi^st important aidt^ 
in the diagnosis of meningitis. The optic ner^'o is more or less 
reddened, its borders t»hliterated, its tissue cloudy. The latter sign 
is the most important in the differentiation from simple hyperiemia. 
Pronounced hyperiemia of the vessels is not always visible. It is 
verj" often present, however, and is made manifest by the fact that 
a large number of otherwise invisible little vessels become visible 
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Upon the papilla. In many cases the location of the papilla can only 
be i-ecogtiized by the entrance of the vessels. The papilla is not at all 
or very slightly prominent ; hemorrhages and exudations are oom- 
paratively rare. 

A microscopic examination in this stage shows that the inter- 
vaginal space is not dilatetl, but the connective- tissue septa and the 
pial slieath are infiltrated with ceills. This infiltration incr eases 
toward the periphery. At the lamina cribrosa the impression is 
created as if the centrifugally wandering cells had been filtered into 
that locality, and indeed this may be the actual anatomo-pathological 
occurrence. 

At a later period the papilla grows paler. It finally becomes as 
white as chalk, ia sharply defined* and shows almost no details upon 
its surface. The vessels are more or less narrowed (post- neuri tic 
atrophy). The findings are similar to those seen after a choked 
disc has run its courae with marked inflammatory symptoms. In 
this stage the raierosco]>e shows connective- tissue increase in the 
ner\-e and more or less complete loss of nerve fibres. 

Optic neuritis in meningitis is generally bilateral, although it does 
not always appear at the same time on the two sides or with equal 
inten^itj'. The termination in atrophy is usually observed only in 
those cases which do not prove fatal. 

The disorders of sight may vary greatly but are usually consider- 
able. They include impairment of vision, of the recognition of col- 
ors, concentric and sector-shaped narrowing of the field, central and 
peripheral scotomata, sometimes for colors alone, and even complete 
blindness. Complete restoration of sight is rare. Even if blindness 
does not ensue, there is usually more or less impairment of vision ; 
disorders of the color sense, defects of the field, and also defects of 
the other organs of special sense, particularly of hearing, remain. 

It h difficult to furnish definite statements concerning the fre- 
quency of optic neuritis in the different forms of meningitis, espe- 
cially as many writers include choked disc, choked neuritis, and 
neuritis under the latter term. But it is undoubtedly found in the 
majority of cases, although often not until a late period when the 
diagnosis has been assumed from other symptoms. When it appears 
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at a comparatively early period it may be of the greatest importance 
in excluding typhoid fever, pneumonia, etc. In the latter affections 
optic neuritis is extremely rare. 

In purulent meningitis the inflammation extends not infrequently 
through the superii>r orbital fissure to one or both orbits. We then 
find oedema of the conjunctiva (ohemosis) , which may nm its course 
without any further visible sign of inflammation and is occasionally 
one of the first symptoms. In other cases infiltration and sup- 
puration of the orbit set in with protrusion of the eye, (jedema of the 
lids, etc. The oedema of the lids exhibits one feature which is char- 
acteristic of orbital suppuration, i.e., it ceases abruptly at the bony 
rim of the orbit. Notable disturbance of vision is not necessarily 
present even in orbital abscess, but it usually occurs sooner or later 
from implication of the optic nerve and may lead to permanent bliud- 
ness. Interference with the movements of the eye in one or another 
direction is not uncommon. 

As a rule the inflammation extends into the orbit along the veins. 
Exceptions are somrtimes observed, as in the following case reported 
by Hofmatm {Neurol. Cenimibl.^ 1880, p. 357). After furunculosis 
of the neck meningitic symptoms developed, attended by violent head- 
aches and slowing of the pulse. The left eye was pushed forward, 
blind and immovable: there were ptosis, dilated pupils and choked 
disc. No pus was found on opening into the orbit, but the optic 
nerve was swollen to the size of the little finger, and pus was 
acuated from the ampulla. After drainage recovery set in, but 
jis, blindness and atrophy of the optic nerve were left. 
A sero-plastic-piirulent choroiditis is another frequent S3rmptom 
during and after meningitis. It begins with ciliary injection, dis- 
coloration 'of the iris, distortion of the pupil and cloudiness of the 
fundus, the details of which can no longer be recognized. A yellowish 
hypopyon and a similar pupillary exudation not infrequently develop 
after a little while. There may be parenchymatous opacity of the 
cornea (by immigration from its borders), but true t^uppuration is not 
often seen. Panophthahnitis with termination in suppuration and 
phthisis bulbi is also a comparatively rare symptom. Blindness usu- 
ally occurs at a very early period, and the eye is soft from the start. 



154 



THE EYE IN RELATION TO DISEASE. 



At the end of a few weeks the ciliary injection, hypopyon and 
pupillary exudation commonly disappear, the cornea clears up, the 
iris is found superficial!}* adherent to the lens, is usually lighter in 
color than that of the other eye, and later is distinctly atrophic; the 
pupil remains irregular and immovable. The blindness is generally 
permanent, and it is only in mild, not fully developed cases that 
some visual power remains. 

The eye subsequently grows softer, becomes considerably smaller, 
and often appears quadrate under the pressure of the recti muscles. 
The lens may remain transparent for a long time and enable us to 
recognize in the vitreous a dense, whitish -yellow mass which oft^n 
extendt^ to the lens. In this exudatii^n we often see new-formed ves- 
sels, also Blight hemorrhages, bo that occasionally it is hardly possi- 
ble to avoid mistaking it for glioma of the retina prior to its 
'^'glaucomatous stage.*' This is so much more apt to occur because 
both meningeal exudative choroiditis and glioma are prone to occur 
in children, and l)ecause the previous symptoms nf meningitis have 
not been correctly interpreted. As the eye is always blind, the error 
in doing enucleation is not very disastrous, in view of the great 
malignancy of retinal glioma. Diagnosis is based upon a greater or 
less degree of probability, and the opposite mistake would l>e much 
more serious in its consequences. 

After the lapse of years calcifying cataract gradually develops, 
often also band-shaped keratitis with development of callosities and 
csalcifications. 

As a rule the disease is unilateral. It occurs usually in simple 
meniugitis of young children, but it maj* also appear at a late period, 
for example, during epidemics of meningitis. The disease may ap- 
pear at the onset of the meningitis or some weeks (six to eight) after 
the latter has subsided. Recoveries with fair or good sight do occur 
but are rare. Knapp (Zeif.srkr. f. Ohreuheilk., XIV, p. 341) re^Mirts 
a case of bilateral d*»afness and exudative choroiditis after cerebro- 
spinal meningitis in a boj^ of six years. The left eye recovered, the 
right eye became phthisicaL 

On anatomical examination of such cases it has been foimd that 
the optic nerve and its sheaths were free from inBammation (Modi, 
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men, med, Woch., 1880, Ko. 29; Oeller, Arch, /. Aug., VIII, p. 
S57). Berlin assumes, accordingly*, that orbital iuBainmations ex- 
tend fi-om the cranial ca^^t)' mlely through the medium of phlebitis 
of the ophthalmic vein (through the HU|)erior orbital fissure). Th« 
simplest hypothesis is that of a real metastasis, but this will not hold 
good for the cases in which meningitis and choroiditis are almost 
simultaneous in their onset. Here we must assume the coincident 
deposit of the same morbific substance in the pia mater and choroid. 
This theory is the more plausible in view of the fact that both struc- 
tures are developmentallj alike. 

Bull {Jahr. f. Aug.y 1873, p. 304) observed two rudimentary 
cases in epidemic meningitis. In one case there was swelling of the 
papilla with numerous yellowish, prominent patches in the choroid ^ 
in the other case there was a coherent mass of choroidal exudation 
in the fundus. In the latter case atrophy of the optic nerve sub- 
sequently developed. There are also all degrees of transition to 
milder forms of choroiditis and cyclitia such as are observed fre- 
quently after typhoid affection;?, especially after relapsing fever. 

As the result of purulent meningitis following aural suppuration, 
Nettleship observed purulent choroiditis on the left side, and only 
neuritis on the right side. It seems as if, in such cases, neuritis alone 
develops when the chemical and not the living agents of inflam- 
mation enter the optic nerve and its sheaths. Purulent choroiditis 
develops in a discontinuous manner, although, as Hofmann^s case 
shows, the direct extension of the process cannot be excluded in all 
cases. 

Purulent inflammations of the eye may be the starting-point for 
metastatic purulent meningitis. Occasionally it is merely a purulent 
conjunctivitis (Politzer, Jahr. /. Kinderheilk,^ 1870, p, 335), but 
usually it is a traumatic septic panophthalmitis with or without a 
foreign btxly in the eye. Some writers advise, though wrongly, 
against the enucleation of an eye affected by panophthalmitis. If, 
after the removal of such an eye (as a matter of course, under anti- 
sepsis), meningitis sets in, the operation was performed too late, 
because there is no doubt that the eye is the source of infection. 
Purulent meningitis also occurs in panophthalmitis without enuclea- 
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tion, for example, after cataract operation {Jafirb. /. Ang.^ 18 
p. 217). Rolland {ibid., 1885, p. 365) performed seventy enuclea- 
tions in panophthalmitis without meningitis, nor have I had a fat^l 
result in numerous cases. [About forty fatal cases of meningitis 
after enucleation of the eye have been published, yet even with acute 
suppurative panophthalmitis as a frequent cause of enucleation 
(about 14 per cent)^ the ratio of death is about 1 in 4,000, See 
"Text-book of Diseases of the Eye," by Noyes, 1894, p. 545.— Ed.] 

In epidemic cerebro-spinal meningitis conjuncti v^al catarrh often 
appears at the beginning. An important symptom is an early oede- 
ma of the conjunctiva, from extension of the inflammation in the or- 
bit along the veins and interference with the return flow, especially 
in the ophthalmic vein. 

According to Foerster (Lc, p. 105) deep subepithelial infiltrations 
of the cornea, which may be entirely reabsorbed, also occur in epi- 
demic cerebro-fipinaJ meningitis. Among twenty-eight eases of the 
disease Jedrssejewicz {Jahrb. /. Aiig.^ 1S80, p. 249) found two 
cases of the above -described form of choroiditis. 

In tubercular meningitis the symptoms of simple meningitis are 
supplemented by those of tuberculosis of the eyeball or brain. While 
choked disc is very rare in pure meningitis (BramwelU Jahr. f. 
Attg,, li^7{i, p. 544; Panas, Eec. d'Opktk., 1886, p, G51), it is more 
frequent in the tubercular form, especially if the brain contains a 
solitary tubercle which per ae gives rise to all the symptoms of a 
tumor. 

In the typhoid terminal stage of meningitis, as in all diseases 
which present a typhoid state, a desiccation keratitis is not infre- 
quently observ^ed. On account of the imperfect closure of the lids 
and arrest of winking, the exposed parts of the cornea and conjunc- 
tiva desiccate and infectious inflammation develops beneath the crust. 
Cessation of the pupillarj' reaction to cutaneous irritants is said to 
be a terminal symptom, but it merely prov(^ peripheral anaesthesia 
of the irritated parts of the integument. 

Senator {Ckartte Afin,, XI^ p. MS) saw nystagmus and iritis in 
meningitis. Qairdner and West (Jahrb, /. Aug,, 1878, p. 241) 
report rapid alternation of myosis and mydriasis in tubercular 



DISEASES OF THE NERVOUS SYSTEM. 



157 



meningitis. In several cases of basilar meningitis, Kahler [Prag, 
med. Woch,^ 1887, Ifo. 6) observed maximum dilatation of the 
pupil when the patient sat up ; this disappeared on lying down. 

Bock {Wien, med. Wock,^ ^li, XI» 1889) reported five cases of 
cataract after meningitis in persons in the thirties, whicb were 
cured by operation. The diagiiosis of meningitis is by no means 
undisputed, and the connection between the two conditions appears 
obscure. Perhaps a part is played by the spasms which occur in 
the ciliary muscle and which might produce nutritive disturbances in 
the lens from interference with the circulation. It is a striking fact, 
however^ that no other writer speaks of the development of cataract 
after meningitis — of course apart from the secondary form due to exu- 
dative choroiditis — although violent spasms are hardly ever absent 
in the more acute forms, 

In chronic hydrocephalus the symptoms of compression predomi- 
nate. Choked disc and choked neuritis and simple optic neuritis 
are observed not infrequently. They are almost always bilateral and 
associated with marked disturbance of Tision. They terminate iu 
atrophy of the optic nerve and, as a rule, in blindness. Widely 
staring eyes (ao called "hunger for liglit") are often mentioned, but 
are common enough in blindness from any kind of total atrophy of 
the optic nerve. Nystagmus is not uncommon. 

In one case of chronic leptomeningitis Veronese ( Wien, klin, 
lVoch>, 1889, No, 24) observed sudden blindness with normal ophthal- 
moscopic appearances, without any other disturbances of conscious- 
ness or motion. This was evidently a central visual disturbance in 
the cerebral cortex or the corona radiata. Subsequently two cerebral 
apoplexies occurred, and the fatal termination ensued one and a half 
years later. At the autopsy the optic nerve, chiasma, and tract us ap- 
peared normal, and purulent, bloody fluid was found in the lateral 
Tentricles. 

The oft-mentioned affections of the optic nerve iu deformities of 
the skull (Manz, Ber. d. Heidelb. ophth. Ges., l$S% p. 18; Vossius 
and Stootl, Jakr. f Aug., 1884, p. 354; Michel, Arch. /. Heilk., 
1873, p. 30; Schneller, Jahr. / Aug., 1S81, p. 253) consist of more 
or less complete atrophy, usually after precediug neuritis, with 
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corresponding disturbance of vision. They are due to chronic men- 
ingitic changes which lead, on the one hand, to premature ossifica- 
tion of the cranial bones ; on the other hand, to constriction of one or 
hoth optic nerves at the optio foramen. Michel found, in such 
caseSj endothelial proliferation into the constricted intervaginal spaces 
of the optic sheath. 

Circumscribed meningitis, of extra-utarine origin, must be re- 
garded as the cause of the large majority of cases of so-called heredi- 
tary affections of the optic nerve. They run their course as a neu- 
ritis with subsequent atrophy (usually partial, rarely complete) of the 
optic nerve. At the start we often find marked changes in vision, 
as nyctalopia, photophobia, color phant^isms, etc. More or less im- 
pairment of sight, central or eccentric scotomata and other defects of 
the field, color disturbances, etc., are usually left (Leber, Arch. f. 
qphth,, XYIT, p. 241)). Daae's cases (Jahr. /. Aug., 1870, p. 379) of 
frequent occurrence of hemianopsia in one family^ or of progressive 
binasal hemianopsia, point to the region of the tractus and chiasm. 
In a typical eaise of hereditary disease of the optic nerve I found 
normal vision despite atrophic discoloration of the papilla, although 
green blindness was present. 

The presence of neuritis, however slight, and its slow course, dis- 
tinguish this disease from Graefe's retrobulbar neuritis with sudden 
bUnduess, with at first negative ophthalmoscopic findings and later 
atrophy of the papilla. 

Hemorrhagic pachymeningitis gives rise to the symptoms both 
of meningitis and of a growing tumor with periodical hemorrhages. 
As the disease is located mainly on the convexity, basal symptoms 
are usually absent. If tlie base of the brain be involved blood may 
be foimd within the sheaths of the optic nerve and meningitic changes 
will also appear at the base. Local cortical symptoms may be pro- 
duced, such as hemianopsia, conjugate deviation toward the side of 
the disease or t^jward the opposite side, ptosis, nystagmus, etc. 
These symptoms may disappear during the intervals between the 
attacks. Changes in the pupils also occur (Fuerstner, Arch. /. 
Pst/ck, M. NeriK, VIII, 1, p. 1). 

When the pachy meningitis is located io the anterior part of the 
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skull we may find unilateral or bilateral hjpenBmia and stasis of the 
optic nerve, neuritis, choked disc with or without impairment of 
sight, and choked neuritis, according as the symptoms of tumor or 
meningitis predominnte. If the ophthabnoscopic appearances are 
unilateral tliey are usually found on the same side as the disease, or 
at least upon the side ou which the lesion is most pronounced. 

We have already spoken (p. 149) of the possible hemorrhagic 
pachymeningitis with superficial metastatic tumors between the era* 
nial hones and the dura mater. 

Insanity. 

We have already explained that so-called mental diseases must be 
regarded as extensive diffuse or localized affections of the frontal 
cortex, to which centripetal associative fibres pass from all directions 
and from which centrifugal fibres pass to all other parts of the brain. 

The purer the mental disease, the more strictiy must the process 
be confined to the frontal lobes and the more completely will local 
symptoms be absent. On account of the frequent implication of 
other parts of the cortex, sensory and motor symptoms are also found 
In very many cases. 

The fact of the aiYection of other parts of the cerebral cortex, the 
presence of lialluci nations of feeling (motor cortex) , hearing (acoustic 
cortex), sight (visual sphere), etc., is employed as an im]K>rtant prin- 
ciple of classification of mental diseases. It is well known that hal- 
lucinations of hearing are more freiiuent than those of sight, corre- 
sponding to the shorter distance between the temporal and frontal 
lobes. Such hallucinations may occur long before or during the dis- 
ease. In the first event the insanity* begins at the moment when the 
hallucinations are no longer recognisted as such but are regarded as 
objective. Illusions or false interpretations of actual objective sen- 
sory stimuli are also found in many crises. We will soon enter 
more in detail into different forms of unilateral hallucinations and 
illusionB of sight. 

Numerous ophthalmoscopic examinations have been made in the 
insane (Jahresb. f. Aug., 1874, p. 428, and lSS;i, p. but no 

constant findings have been discovered, apart from general paresis 
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mad oomplicatuiiMp soch m tabes. Not ereo cooiditioiis of depression 
and exsltatioii famiili o o r re B p o n ding a|ilitliBlmoeoopic appeamnccB. 
TUe frequent itijectioti of the conjanctiTa, often amcwmtiiig to cxm- 
jtinctiTitia, in mamaeal and exeitcd patients is a result of this ooa- 
dilioii and of the ioisotxmia rather than a direct equi talent of con- 
^et/U/m of the cerebi^ ooriex. Laudenbach and Bt^mett's gtatistios 
(N, T. Joum. of Serv. and Meni. DU,^ 1886, Nol 13) of the oph- 
tliiil]iiOMiD|iic appeamnoGB in Tm7 in^ne showed that no constant 
^f^tig« correspond toaitj definite form of insanity. Wheoev^ a 
demoDStraiUe affection of the eye is present-^part perhaps from 
hyperemia or ansemia of the fundna — it is always dtie to some ma- 
terial cause each as tabes, sclerotic foci, syphilis, albuminuria, etc. » 
in the oonrae of which insanity develops frotn imrolTemetit of the 
fnmtal lobes. 

OooBsional find ings of all kinds have been reported. According to 
Mans; {Berl, kl Woeh,, 1884, No. 50), the insane often exhibit oon- 
^eoilul anomalies of the eye, such as different colors of the iris of 
one or both eyes, accumulations of pigment in the choroid and retina, 
partial poverty of pigment, albinism, untusual shape of the pupUs, 
ftbnonnalitieft in the origin and course of the retinal vessels, etc 
Tlim conditions are probably signs of degeneration. 

According to Eaehlmanu (Volkmann's Vortraege, No. 128), naani- 
acid patients often have enlarged pupils ; narrow pupils are character* 
Utic of diminution of the cortical functions. This may be true as a 
general thing, but exceptions to the rule are very frequent. 

Injuries to the eye are not uncommon in insanity. The patient 
may gouge out one or both eyes^ pull out the lashes, place sand and 
other articles into the conjunctival sac, etc. 

Psychoses also develop not infrequently after diseases of the eye, 
a&d especially after operations upon the organ. This occurs almost 
always in predisposed individuals (heredity, alcoholism, etc.), in 
whom thu operation acts as an exciting cause. Repetitions may 
Imppon in successive operations on the eye. 

Among thirty-one cases of post-operative insanity Frankl- 
Hochwart {Jahrh, f. Psych. , IX, 1 and 2) distinguished the follow- 
ing forms: a. Psychoses with hallucinations (without alcoholic 



DISEASES OP THE NERVOUS SYSTEM. 



ICl 



causation), 15 cases. In G it began in tbe fii^t twenty-four hours; 
in 9 cases after an interval of from two days to three weeks. The 
condition consisted of frightful hallucinations and terror ; confusion 
was present almoat constantly hut was not always very pronounced. 
Id 4 cases recovery occurred in a few days, in the others the course was 
a protracted one. b. Simple confusion in old people, senile condi- 
tions of excitement with no knowledge of the surroundings, cases. 
Three of theye rapidly improved, the other three terminated in de- 
mentia, c. Psychoses in alcoholics, viz., delirium, 7 cases. They 
began one to two days after the operation, usually at an earlier period 
than in non-alcoholics ; they ran a rapid pourse and soon termiimted 
in recovery, d. Psychoses in marantic individuals, mental con- 
fusion from irritation, 3 cases* All proved fatal 

The greater frequency of mental disturbances after operations on 
the eye than after other operations is due in part to the absolute rest, 
darkness and seclusion with closed eyes which are often requited. 
These favor the occurrence of hallucinations and may thus arouse a 
latent mental affection in a predisposed individual. Some jmrt is also 
played, at times, by the use of atropine which may give rise to 
haUuci nations, epecially of sight. Of course the psychoses may also 
develop independently of the use of atropine, 

Valude {Ann. d'Ovul., 116, p. 243) observed in a woman of sixtj'- 
five years a maniacal attack follow an iridectomy in which atropine 
had not been employed ; it was relieved by the removal of the ban- 
dage. Parinaud (ibid.) reported a case of aphasia after a cataract 
operation; right hemiplegia developed soon afterward. Here the 
operation on the eye and tbe attendant excitement were the exciting 
cause of a cerebral hemorrhage. 

On the other hand Moulton {Ann. (f'Ocwi., Nov., 1891) claims to 
have cured a melancholic patient, aged foi-ty years, by the removal 
of an eyeball which had been phthisical since the age of six years. 

An interesting observation was made by Soltmann (jVewr, Ceti- 
tralbLf 1890, p. 749). Children who are requested to write with the 
left hand usually employ the ordinarj^ script, but in a slow and awk- 
ward manner. A small number, however, write backhanded, i.e., 

from right to left; these individuals suffered from a psychopathic 
11 
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hereditary taint. Deaf-mutes practiae mirror writing" when the 
deafness has been acquired in utero or in infancy, and ordinary 
writing when the deafness is acquired in later life. This is also true 
with regard to the blind. Of 16 imbecile children 13 employed 
"mirror-writing/' Sultmann explains this fact on the ground that 
the control of the left hemisphere over writing is lacking, but this 
explanation does not seem to us to be sufficient. Perhaps it happens 
that one hemisphere does not* as is usually the case, acquire a more 
marked controlling influence over the function of writing. 

Hallucinations may be of various kinds (Mendel, Berl. kL Woch.y 
1800, 26, 27). There may be associate sensory impressions (photigms 
in the visual organ, phonisms in the auditory organ); for example, 
audible sounds produce a sensation of color. High-pitched sounds 
usually evoke light colors, low-pitched sounds dark colors, but the 
greatest individual differences are observed. Occasionally deflnite 
olfactory or gustatory impressions also produce the sensation of color; 
for example, the smell and taste of vinegar produce red vision 
{olfaction et gustation coloree, olfactc^ry and gustatory photisms). 
In like manner the perception of color may be roused by the sight 
of certain numbers, letters, etc. Tliis is said to occur particularly 
in hysterical psychoses, melancholia, and paranoia. Analogous 
associated sensations also occur in all the other special senses. 

Protracted after-sensations may be experienced after great mental 
excitement, the administration of cannabis indica, and at the begin- 
ning of insanity (Mendel). 

Subjective visual sensations may bo peripheral, as, for example, the 
phantasms of fire and sparks in inflammatory diseases and congestions 
of the optic nerve, retina and choroid, the yellow vision of san- 
tonin p*>isoning, etc. They are distinguished from central hallucina- 
tions and illusions in that the latter are false judgments alxjut real 
sensorial phenomena. Hallucinations are either simple and elemen- 
tary, such as fire, colors, lightning, etc., or compound, such as the 
vision of shapes, animals, processions, either in a shadowy or 
j>erfectly distinct manner. In hallucinations of the muscular sense 
in the ocular muscles, the subjective visual impressions undergo 
movement, enlargement or diminution in size. 
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Such a condition may lead to a refusal to take food ; for example, 
in a lunatic who m\v everything enlarged to an enormous extent and 
was frightened by the tremendous size of the articles of food {Neurol. 
Centralbh, 1888, p. 445). Illusions include those conditions in which 
the patient recognizes acquaintances in every one (delirium palin- 
gnosticiun), or sees everytliing changed {delirium metabolicnm)^ even 
his own shape, as in hypochondriasis, etc, Entuptic phenomena or 
the csentral scotoma of alcoholics may also give rise to illusions. 
Hallucinations and iUusions are sometimes seen only when the eyes 
are open, sometimes when they are closed. 

Several senses are often aifected at the same time. The hallucina- 
tions may be unilateral or different on the two sides; for example, a 
man is seen on the right side, a woman on the left side. Bilateral 
hallucinations may become unilateral, and vice versa. 

Hallucinations are rare in focal diseases; it is said that they are 
then more apt to be elementary. Bennet's epileptic patient, who had 
a lesion in the angular gyrus, had red vision as an aura. In a paretic 
dement with unusuallj' prominent visual hallucinations, Mendel 
iSeur. CetttralbL, 1882, Xo. .58) found a remarkable amount of 
disease in the occipital lobes. The presence of visual hallucinations 
proves that the visual cortex is still performing its function. Hence 
if a defect in the visual field is cortical in origin, this is shown by 
the hallucinations, i.e., the latter do not appear within the province 
of the dt'fect in the field. Pick has observed a case of this kind. 
If both visual spheres are destroyed hallucinations of sight are no 
longer possible. 

Hallucinations have been observed in a child of fifteen monthB 
(stramonium poisoning). 

The main causes of hallucinations are conditions of weakness, 
inanition, the period between waking and sleeping, many poisons 
(alcohol, cannabis indica, opium, stramonium, belladonna, santonin, 
etc.), hysteria and hystero-epilepsy, hypochondriasis, all the psy- 
choses with the exception of idiocy. 

The origin of visual hallucinations is direct or indirect irritation 
of one or both visual spheres, as a result of which the visual cortex, 
as well as the associated parte of the cortex (frontal lobes) , experiences 
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the same changes as if the visual impression corresponding to t^© 
hallucinations had been conveyed from the retina. 

According to Fere {Rev. de M^d.^ 1890, p. 758) the pupils contract 
or dilate in visual hallucinations according as the apparent objects 
approach or move farther away. This shows that the visual 
cortex is also oentripetally (niotorially) active. Manifestly corre- 
sponding (cortical) e^>nvergence and accommodation take place* It is 
well known that conjugate deviation of the head and eyes toward 
the situation of the apparent object takes place very often. It occurs 
when the hallucinations are not situated at the point of fixation but 
in the periphery of the field of vision. 

Paretic Dementia. 

In paretic dementia eye symptoms are important. They possess 
great diagnostic and therefore prognostic Bignificance because they 
of t-en occur at an early period or supplement other doubtful symptoms. 

They consist, apart from certain trophic or vasomotor disorders, of 
disturbances of sight with or without ophthalmoscopic findings, or, 
more commonly, of disorders of the ocular muscles. 

The peripheral disorders of vision, in which ophthalmoscopic 
changes appear sooner or lat-er, are not characteristic of the disease. 
There is usually a simple gray atrophy of the optic nerve, which is 
observed more frequently in tabes. It affects one or both eyes and 
leads to gradual impairment, concentric narrowing of the field, inter- 
ference with color-conduction, and in the end usually terminates in 
complete blindness. One difference from tabetic atrophy is the fact 
that there is often a slight preliminary cloudiness of the papilla and 
the adjacent parts of the retina, which does not lead necessarily 
to atrophy of the nerve. Uhthoff (Ber. d. Heidelb. ophth. Ges,, 
1883) found this cloudiness in 28 per cent of the cases of paresis, 
Siemerling in only 8 per cent. This change in the fundus points to 
an inflammatory condition, however mild it may be, and other signs 
of the same character are not infrequent, viz., hypersemia of the 
retina, neuritis of the optic nerve, retinitis, etc. 

Klein {Wten. wed, Presse^ 1877, No. 3) observed 2 cases of 
atrophy of the optic nerve among 42 cases of paresis (nearly 5 per 
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cent) ; Uhthoff (i.e.) found 8f per cent among 150 cases; Siemerling 
{ChariM Ann.f XI, p, 339) observed it 9 times among 151 casee (6 
per cent) , 

Unlike the ordinary' form of atrophy with concentric narrowing 
of the field, Hirschberg {Bet L kL Woch., 1883, No. 39) reports a case 
which began as a progressive central scotoma, while the boundaries 
of the field and color perception at the periphery were normal. 
Boediker (A^ewro/. Centralhl.^ 1891, p, 187) has published a similar 
case. This finding warrants us in inferring, with a certain degree 
of probability, neuritic processes in the optic nerve. In such a lesion 
this disorder of vision is very frequent, as in the "axial*' neuritis of 
80'Ciilled toatic amblyopia. 

Atrophy of the optic nerve is usually a late symptom of progressive 
paralysis, but it may also occur at an early period or even precede the 
mental disturbance (Wigleworth and Bickerton Brit, Med. Journ., 
21, IX, 90). Optic atrophy may be the sole eye symptom, but it is 
usually associated with others, especially with disorders of the ocular 
muscles. 

Among the less frequent ophthalmoscopic findings Siemerling {Lc) 
reports slight optic neuritis in 2 per cent of the cases. Uhthoff and 
Moeli {Lc. ) found, among 150 cases, 3 cases of hyperaamia of the 
papilla without pronounced opacity, I case of retinal hemorrhage 
and 2 cases of spindle-shaped dilatation of a Hinall artery near the 
papilla. The latter condition reminds us of Klein^s retinitis para- 
lytica, which be observed 18 times among 42 cases. In addition to 
opacity of the retina the arteries, more rarely the veins, exhibit 
spindle-shaped dilatations, often two or three in the course of the 
same vessel. These appearances have also been observed, however, 
in other cerebral diseases, Klein also found 4 cases of retinitis, 1 of 
h\T>eraemia of the fundus and 1 of choked di^. 

Among the central disorders of vision hallucinations are very com- 
mon during the course of the disease and often present at the start. 
In one ease, in which they were especially striking, Mendel found 
at the autopsy an unusual amount of disease in the cortex and pia 
mater of the occipital lobe. The hallucinations of sight may also be 
unilateral. 
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Homonymoua hemiauopsia, paroxysmal or permanent, is also 
obeerved; sometimes it occurs in succeesioQ on the two sides and then 
it leads to complete cortical blindness. In one case of this kind 
Stenger {Arch. f. Psyvh. u. Nerv.^ XIII, 1, 218) found pronounced 
atrophy of the occipital lobes- Hemianopsia is often associated with 
hemian^estbesia or cortical paralyses. 

Psychical blindness also occurs with comparative frequency; it 
may be paroxj*snial^ lasting for da3's and then disappearing. It is 
always temporary; but diminution of sight and finally blindness 
usuallj develop at an early period. 

Eiegel bas investigated the disorders of reaction in progressive 
paralysis, and the resuUs may be found in various Wurzburg theses 
(Rabbas, 1884; Kim, 1S87; Kraemer, 1888. The higher grades of 
such disorders among the insane are found only in paralytics, but 
are not constant. The characteristics are ; a large number of slips 
of the tongue," which everj^ one makes occasionally, repetition of 
certain words and syllables, substitution of w^ords which are not 
related in sense, sound or print, foreign-sounding words, a senseless 
gibberish of words, and usually the inability to recognize what has 
been falsely read. Another characteristic appears to be the frequency 
with which particular words are employed in all possible com- 
binations. 

Riegel regards these disorders as allied to aphasia and Berlin 
expresses a siniilar opinion. The latter assumes the " reading centre" 
to lie in the cortex in the vicinity of the third frontal convolution, 
the superior parietal gyru.'^, angular gyrus and the upper temporal 
convolution. These are regions of the cortex beneath which run the 
associative fibres between the occipital cortex and the motor speech 
centre. The disorders of reading in progressive paresis are evidently 
due to lesion uf the motor speech centre and its associations witlj the 
higher frontal cortex, and aho to disturbance of the associative con- 
nection of the visual sphere with the cortical regions just mentioned. 

The most important and characteristic eye symptoms of progres- 
sive paralysis are the muscular disorders. They may affect all tlie 
muscles of the eyes or only single ones. Anatomically these afiPec- 
tions are intemuclear (reflex rigidity of the pupil) or nuclear in char- 
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acter, or they involve the nerve roots or even the peripheral nervca 
themselves. Not even a lesion of the nerve terminations or the 
muscleij themselves can i)e positively excluded. 

The paralyses of the muscles are often temporarj^, but apt to re- 
lapse. They may occur very early during apparently perfect health, 
or they appear dining the course of the iliscaee. Apart from the 
pupils, the abducens and accommodation are affected most fi-equently, 
According to Moeli accommodation is paralyzed in about per 
cent of all cases. 

Simple or combined paralyses of the ocular muscles may be the very 
first symptom. Boefliker (Arch, f. Psych, w. Nerv., XXIII, "2, p. 
313) saw a case which began with bilateral abducens paresis. One 
year later reflex rigidity of the pupil appeared, and four and a half 
years later atrophy of the optic nerve developed. It was only at this 
period that the knee-jerk on the right side was diminished and there 
was slight difficulty in speech. Death occurred eight years after tlie 
onset of the disease. The muscular disorder was due, in this case^ 
to an interstitial neuritic process in the muscle nuclei and nerves. 
Siemerling reports a case which began with unilateral mydriasis and 
parjfl3*8is of accommodation, 

A characteristic feature is the so-called reflex rigidity of the pupil 
{vide p. 113), which is present in about half the cases of paresis and 
is rarely observed in Other diseases, with the exceptioa of tabes. At 
first the pupil reacts very little and later not at all to the entrance of 
light (Argyll-Robertson symptom) ; still later it does not react to con- 
vergence and accommodation. The piipils may be of nomial size^ 
contracted or dilated , but narrowing (myosis) is observed most fre- 
quently. The pupils are often unetjual, especially at the beginning. 
They usually dilate after the introduction of cocaine (contraction of 
the v^sels). When this condition is not fully developed, the pupil 
may contract unequally, so that it changes its shape on the introduc- 
tion of light, or constantly exhibits an irregular sbape, According 
to Salgo {Wien> tned. Woch,, 1887, 45, 46), irregidar shape and 
reaction of the pupil are more frequent than inequality and rigidity 
of the pupih 

Despite the reflex rigidity of the pupil, it may continue to dilate 
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for a long time after cutaneotiB irritation. Later, this reaction grows 
slower and is finally lost. It may also be abolished from the start. 

In C4 per cent of the cases Siemerling found absence of the reaction 
of the pupil to light, usually on both sides; Uhtlioff and Moeli found 
it absent in about half the cases. Moeli fomid reflex rigidity of the 
pupil in 47 per cent (among 600 ease6)» doubtful reaction in 4 per 
cent and sluggish reaction in 10 per cent, 

Uhthoff {Ber!. Uin, Woch,, 1880, No, 3) found reflex rigidity of 
the pupils 102 times among 4,000 insane; of these 421 (85. 5 per cent) 
were paral3"tic dements. Thomsen (Chariti-AnnaL^ XI) found 172 
cases of general paresis (83 per cent) among 205 patients who exhibited 
reflex pupillary rigidity. Moeli (CeniralhL f. Aug., 1885, Sept.) 
found this symptom in only l.G per cent of non-paretic insane. 
Moeli (Arch. /. Psijck. u. AWu., XIII, p. G'^l) also made a special 
examination of the reaction of the pupil to cutaneous irritants. 
When the reaction to light was good in general paresis, the reaction 
to cutaneous irritants was almost always present. When the former 
was impaired the reaction to cutaneous irritants was often absent, 
and was absent as a rule when the former was abolished. The knee- 
jerk was usually intact when the pupillary reaction to light was good, 
but was only present in about half the cases when the latter was 
abolished. 

Beflex rigidity of the pupil may long be the sole prodromal symp- 
tom of general paresis. But the evil result will not invariably follow. 

Motor disorders of a cortical nature (convulsions) speech disturb- 
ances» etc. ) are very common ; they rarely affect the eye (ptosis) , 
Conjugate deviation of the head and eyes is quite frequent during 
the attacks.^' Zacher (Areh. f. Psych, u. Nerv., XIY, p. 463) 
observed this symptom in 12 cases. The head and eyes were usually 
turned (7 cases) toward tbe side of the predominant irritative 
symptoms; in 3 cases without such symptoms they were turned 
toward the side opposite to the paralysis. In 3 c«ses the head 
and eyes were tumed in opposite directions, evidently dependent on 
the situation of the localities of greatest cortical irritation. 

Bechterew {Jahr. f. Aiig,^ 1881, p. 31G) saw conjugate deviation 
of the head and eyes toward the right ; right hemiplegia and devia- 
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tion toward the left subsequently developecl, Fotsretner (Arch, f, 
Psijck. u. Nerv.^ VII 1, p. 182) observed conjugate deviation 
toward the left which lasted two weeks. He also rejwrts unilateral 
diaturbanco of vision with reacting pupil aud normal ophthalmo- 
scopic findings in the eye of that side of the body which was subject 
to the more severe seizures. 

According to Blocq (Arch, de Nmtroly 1889, No, 54) ocular 
migraine (scintillating scotoma) is a frequent herald of general paresis. 
Pick {Pmg. med. Woch,^ 1899, No. 1) makes a similar state- 
ment. G-raff {Jtihr.f, Rec, 180, p. 294) reports a complication with 
facial hemiatrophy and Deuro-paral>i;ic keratitis. In another case 
hemorrhages into the conjunctiva suddenly developed; the secretion 
of tears was checked, the cornea became dry but remained clear. 
The patient ilied tsoon afterward from a hemorrhage into the locus 
cffiruleus and the small descending root of the trigeminus, 

In general paresis^ according to Sgrosso {Psychiutriai Bd. V)^ a 
conjunctivitis sui generis occurs, dependent upon nervous stases in 
the palpebral conjunctiva; it is said to appear particularly in the late 
stages. It is true that conjunctivitis often occura at this time, but 
its causes are much simpler. 

According to the teachings of pathological anatomy, what is known 
as general paresis is a simiptom rather than a definite disease. It is 
a progressive degeneration of the cortex which is most marked in 
the frontal lobes, but may vary in character. Apparently either the 
Teasels, nerve fibres or interstitial tissue can be primarily af- 
fected. Moreover, it is often complicated with other focal and 
systematic diseases of the brain and spinal cord, even with multiple 
neuritis, or it occura as a complication during their course. The 
majority of the eye sjniptonis are probably due to these frequent com- 
binations, all of which owe their development to a common cause. 
For example, Lawford {Lancet ^ 1SS3, II, p. 1000), among 7 cases of 
atrophy of the optic nerve in general pfiresis, found spinal sderoeis 
in 5 cases, tabes in 1 case and lateral siderosis in 1 case. While the 
insanity implies disease of the frontal cortex, the visual cortex dis- 
plays no sigUH of irritation such as hallucinations, etc. The pupillary 
symptoms which are most characteristic indicate focal affections in 
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the neighborhood of the muecle nuclei. These also vary in character 
and are probably co-ortlinate with the main disease. 

In Paralysis Agitans 

(Parkiuson's disease) » which is probably due to insufficient cortical in- 
fluence upon the motor organs, Galezowski {Bee. iVOphth,^ Feb.^ 
1891) usually found no eye symptoms except slight tremor of the eye- 
lids (very rarely unilateral) . He sometimes found amblyopia with 
negative ophthalmoscopic appearances and occasionally defects in the 
field of vision. Galezowski {Neurol CeutralbL ^ 1^1^ p, 224) also 
reports the sudden loss of the inner, upper and lower quadrante of 
one eye, without ophthalmoscopic findings but with slow reaction 
of the pupils. This was evidently a unilateral peripheral affection 
of the optic nerve, similar to that in Graefe's retrobulbar neuritis. 

Gray atrophy of the optic nerve, bilateral ptosis, fixity of gaze, 
etc. , are also reported occasionally in paralysis agitans. According to 
Galezowski the imperfect movement of the head and eyes interferes 
wi th close work . Accord i ng to Debo v e {Jahr. f. Aug., 1 8 7 8, p. 25 *2 ) , 
reading was impossible because, after reading one line, the eyes could 
not be carried to the next but were compelled* by a sort of imperative 
movement, to continue along the line already read. 

Nystagmus is very rare in paralysis agitans. Wille {Corresp, f. 
Schweiz. AerztBt 1888, No. 8) observed it in one case. 

Diffuse Encephalitis, 

according to Graefe's origintil idea, was said to be the cause of the 
corneal softening of poorly nourished, marantic infants, because 
numerous granulo-fatty corpuscles were found in all parts of the brain 
in such patients. It was soon learned, however, that such findings 
are normal at this age. The affection in question is a simple desic- 
cation keratitis associated with insufficiency or aliolition of the lid 
movements. If the causal disease, usually cholera infantum, sub- 
side the corneal affection may recover, after exfoliation of the 
necrotic parts, 

Among three cases of diffuse sclerosis of the brain Erler (Diss. 
Tubingen, 1881) found a case of bilateral abducens paralysis, 
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although the paralysis was not uniform on the two sides. The 
symptoms of diffuse cerebral sclerosis are oasentially those of increased 
intracranial pressure and irritation of the cortex. Sluggish reaction 
of the pupils is present m a rule; nystagmus is very often noticed. 

Schmaus {Neurol CentralbL^ 1888, p. t)20) also observed a left 
abduoens piiresia in a girl of three years. The pupils were dilated 
and sluggish ; there was considerable impairment of vision and hori- 
zontal nystagmus; the left facial nerve was slightly paretic. 

Quincke {Deufsch. Arch f, kl Med., XXVII, p .193) saw choked 
neuritis in a case of hemorrhagic encephalitis. 

According to Leube, Ziemssen and Merkel (vide Foerster, Lc.^ 
p. 125), 

Cheyne-Siokes Breathing^ 

which is more or less frequent in numerous diseases of the brain, 
is attended with characteristic pupillary symptoms. During the 
respiratory interval the pupils are narrow and do not react to light. 
Motlerate dilatation sets in with the renewal of respiration. When 
hemiplegia was also present the contraction of the pupils was at- 
tended by horizontal associated movements of the eyes, which were 
most marked toward the paralyzed side. According to Murri 
(Jahr. /. Aug,^ 1888, p. 446), the respiratory intervaU may be short- 
ened voluntarily by opening the lids, but according to my experience 
this does not succeed in all cases. I was unable to discover visible 
changes in the fundus during Cheyne Stokes breathing. The con- 
traction of the pupils during the respiratory intervals depends prob- 
ably upon paresis of the sympathetic. 

Injuries to the Brain 

may produce eye symptoms in various ways: a. By direct de- 
struction or irritation of those parts which produce local symp- 
toms, for example, hemianopsia or cortical blindness in injury to the 
occipital region, or conjugate ileviation to the right in injury to the 
left side of the skull, etc. Ball's case ( Jahr. /. Aug,, 1883, p, 32 U) 
is very instructive in regard t4> the occurrence of nystagmus. After 
injury to the parietal bone, left hemi paresis ensued with epileptoid 
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attacks ; during the latter the eyes were first turned to the right, then 
nystagmus occuri"ed, then deflection to the left (left-sided irritative 
symptoms, then diminution with enfeebled cortical innervation, [Hiss- 
ing later into right-sided irritative symptoms). Beger (Jaftr, /. 
Ang.t 1880, p. 432) observed temporary nystagmus after injury in 
the region of the eyebrows. 

b. By indirect injury, as in the frequent fractures at the base from 
contrecoup. All the nerves at the base may be torn or their function 
greatly impaired, giving rise to manifold paralyses (the abducene is 
attacked with comparative frequency) and sensory disturbances. 
Neuro-paralytic keratitis may develop in anfesthesia of the first 
branch of the trigeminus. 

Special importance attaches to the injmies of the optic nerve 
which are sustained in this manner. Berlin has shown that fissures 
at the base* due to contrecoup, pass through the optic foramen with 
remarkable freciuency, and not rarely through both foramina. In 
such cases the injury, which is often apijarently trivial, is followed 
immediately by unilateral or bilateral blindness with abolition of the 
reaction of the pupil to light and, for a time, no ophthalmoscopic 
findings. This may be the sole symptom. For example, I had under 
observation a railway oflScial who, during a trip, struck the rim of 
the orbit lightly against some obstruction. The patient was not 
unconscious for a moment, but from that time on he was blind upon 
the side of the injury. 

Berlin has shown that in fissures through the optic foramen the 
nerve is also torn. But a hemorrhage into the optic nerve or its 
sheath, as the result of the concussion, is also sufficient to produce 
blindness. 

In accordance with the peripheral character of the injury atrophy 
of the optic papilla always develops. According to Berlin, ophthal- 
moscopic examination in daylight shows beginning atrophy at the 
end of two weeks (the color is a pure yellow), At the end of three 
weeks it is demonstrable with artificial illumination. More or lees 
pigmentation of the atrophic nerve subsequently develops in not a 
few cases. Knapp {Arch. f. Ophth.^ XIV, 1, p. 252) was the first to 
describe two cases of this kind, The blindness and atrophy of the 
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optic nerve are UBually complete. But Capron {Arch. f. Aug., 
XVIII, p. 407) observed, after a fracture at the base, that only the 
inner three- fourths of the nerve was shining white and atrophic; 
quantitative perception of light was still retained. Such cases also 
exhibit a decided tendency to pass into complete atrophy. In 
Rieger's case {Jahr, f. Aug., 18B7, p. 299) the capillary hyperfemia 
of the nerve, moderate impairment of vision with concentric narrow- 
ing of tlie field and color disturbance, must be attributed to a fissiu'e 
at the optic foramen with comparatively slight implication of the 
optic nerve. 

It is well known that these basal fissures and fractures may be far 
distant from the poiutof injury. Thus^ Hoog {Jahi\ Aug., 1887, 
p. 2G3) saw paresis of the right facifU and abduceus nerves after a 
blow upon the intersection of the coronal and sagittal sutures. 
Vossius ( iWora, /. Aug.., 1883, p. 284) observed, after a fall upon both 
tubera ischii, blindness of the right side followed by atrophy of the 
optic nerve, which could hardly be explainetl in any other way 
than by a fissure at tbe base of the skull. After a fracture of the 
frontal bone, Tuffier [Jahr. f, Aug.^ 1884, p. 353) observed nasal 
hemianopsia, evidently from implication of the anterior angle of the 
chiasm. 

In indirect fractures of the base the bony walls of the orbit may 
;be directly involved. Hemorrhages into the orbit, exophthalmus, 
hemorrhages into the eyelids, pressure on and rupture of the optic 
nerve, muscular paralyses, etc, , may be produced in this way. 

c. Eye sjTnptoms may result from a hemorrhage which may give 
riaeto general symptoms (compression of the brain) and also, accord- 
ing to its situation, to local symptoms. In injuries to the skull, bl<x)d 
18 often found in tbe sheaths of the optic nerve, extending forward 
to the sclera, Talko (Man. /. Aug,, IS73, p, 341) explained a 
hemorrhage into the vitreous as the result of compression of the 
retinal vessels consequent upon an extravasation of blood into the 
intervaginal space, but this explanation is far-fetched. If the blood 
is extra vasatefi between the dura and the bones it cannot enter the 
int«rvaginal space of the optic nerve, 

Hutchinson {Ophtk. Rev.^ 887, p. 97) states that in compression 
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and that thej have no anatomical substratum. According to our 
present anatomical knowledge, however, uniiateral cxincentric narrow- 
ing of the field of vision can only be peripheral in character. The 
subject will be furthtir considered in the discussion of hysteria. 

Heatstroke or sunstroke may be regarded as a peculiar form of 
cerebral trauma. According to Spalding {Jahr. f. Aug., 1887, p. 
619) only one case has been reported in which blindness occurred after 
sunstroke, but there have been six cases of optic neuritis with 
restoration of vision (these are probably Holz's cases mentioned 
below). Kesteren {ihid.^ 1883, p, 442) reports a cafje in which yellow 
Yision existed for three months after exposure to the intense heat of 
the sun. The ophthahnoscope showed a slight neuritis. Hotz {Jahr. 
/. Aug, J 1879, p. 255) describes six cases of unilateral and bilateral 
neuritis, with notable disturbance of vision, which he attributes to 
heatstroke. The cause is said to be an eSusion at the base of the 
brain with secondary disease of the optic nerve sheaths. 

Finally, we will consider a few cerebral diseases in which we have 
to deal with more or less sharply defined processes. 

Porencephaly. 

In ease of cavities in the brain either congenital or acquired, 
and which are usually the result of large spots of softening, sjTnptoms 
arise from absence of the affected parts. Among them may be visual 
disorders and paralyses. If the cavity is not located centrally as re- 
gards the primary ganglia and muscle nuclei, there will, however, be 
secondary degeneration of the interrupted conducting paths. In the 
optic nerve this is visible as simple gray atrophy. If it is congenital 
or arises in early childhood, such atrophies may be due to arrested 
development of fibres or to the fact that they are not medullated. 
Nystagmus may be observed (Otto, Arch. f. Psych, u, Nerv., XVI, 
1, p. 315), and is attributable to imperfect development of the cor- 
tex and its peripheral connections, 

Fuerstnerand Stuehlinger (i4rcA./. Psych, n. Nerv,, XVII, p. 1) 
observed the following eye sjnaiptoms in porencephaly; 1, unilateral 
reflex rigidity of the pupil and gray atrophy on the same side; 2, 
bilateral gray atrophy and ptosis of the left side ; 3, bilateral gray 
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atrophy and rigidity of the pupil; 4, bilateral gray atrophy of the 
optic mtve. 

The diagnosis of porencephaly during life is hardly [possible aud 
the findings in the eye furnish no data. The local diagnosis of the 
Bite of the affection is sometimes possible, and the eye symptoms toaj 
then prove very useful, 

Bulbar Paralysis and Allied Diseases. 

In the tj^ical forms of bulbar or glosso-pharyngeo- labial paralysis 
eye symptoms are wanting. The disease presents an ascending and 
a descending form, and may be complicated with ej^e sjTiiptoms in 
two ways. In the descending form we find sympathetic nerve 
lesions with oculo-popiUary and vasomotor symptoms, passing from 
irritation into paralysis. In the ascending form there are some- 
times sensory disturbances (trigeminus) and paralytic symptoms 
referable to the external and internal ocular muscles and the ocular 
facial nerve, and occasionally disturbances of vision. In these 
paralyses the nuclei, the roota of the nerves, or even the peripheral 
nerves within the cranium may be primarily diseased. Apart from 
the continuous extension of the principal focus, isolated sclerotic and 
atrophic foci may develop, not alone in the brain but also in the 
peripheral nerves. 

In typical bulbar paralysis such symptoms are extremely rare. 
Eitchie {Glasgow Med. Journ,^ XII, 188S) saw bilateral gray 
atrophy of the optic nerve, with considerable impairment of vision 
and dilated, immobile pupils. Heller (Pefersburg med. Woch.^ 
18S2, No, 9) found right abducons paralysis which recovered. 
Eisenlohr {Zeifschr. f. hi. Med., I, 3, p. 435) observed difference 
of the pupils in one case, paresis of the orbicularis in another case. 
Fischl {Prag, med. Woch., 1879, No. 4) found in acute bulbar 
paralysis, paralysis of the left abdueens, levator palpebrse superioris, 
and the ocular facial; the paralyses recovered. Kahler {Wien, med, 
Presse) reports in a woman of thirty-seven years paralysis of the 
frontal and orbicularis palpebrarum, while sight and ocular move- 
ments were normal, and he mentions similar cases reported by Bird- 
sail and Remak. Minot {Jahr, /. Aug,, 1879, p. 240) reports left- 
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sided ptosis. Difference in the size of the pupils, nystagmus and 
conjugate deviation are found somewhat more frequently, 

Wernicke was the first to differentiate from ordinary bulbar 
paralysis or inferior polio-encephalitiis, a special form known as 
superior polio -en cephalitis, in which eye symptoms constitute an 
eeaential feature. This disease is either acute (hemorrhagic in- 
flammation of the floor of the fourth ventricle, usually in alcoliolism) 
or chronic, as in the majority of cajses. It may run an ascending 
or descending course, may spread in a continuous manner or skip 
certain places. 

On account of the predominant affection of the eye muscles the 
disease is also known as progressive paralysis of the ocular muscles 
or progressive ophthalmoplegia. In Arch. f. Psych, u, Nerv,^ 
XXII, Supplement, Siemorling has written a detailwl monograph 
on the subject. 

The chronic form often shows nuclear disease with degeneration of 
nerve and muscles (fatty and connective- tissue degeneration) ; there 
may also be degeneration of the muscle and nerve, leaving the nucleus 
intact ; or sclerotic foci interrupting conduction in the nerve, while 
the remainder of the nerve, the muscle and nucleus are intact. The 
findings ma}^ also be entirely negative (Eisenlohr, Netirol. 
CentralbL, 1SH7, Nos. 15-17; Eristowe, Bntin, VII, p. 313). 

The clinical symptoms consist of progressive paralyses of the 
ocular muscles. They are almost always bilateral. They may be 
complete or incomplete, and affect the internal or external ocular 
muscles, or both. The paralyses are usually irregular; ptosis is 
comparatively rare. They may disappear entirely or in part, and then 
relapse, but on the whole the process advances. All the symptoms 
which may result from disease of the nuclear region, whether 
nuclear, perinuclear, or interauclear (t'*de p. 71), are observe+I more 
or less frequently— for example, reflex rigidity of the pupil, paralysis 
of convergence, divergence paralysis (more correctly, spasm of con- 
vergence), and not infrequently nystagmus. In one CEise Siemerling 
observed protrusion of the right eyeball ; Lichtheim noted bilateral 
protrusion, more pronounced on the left side. 

It is only in exceptional cases that progr^sive ophthalmoplegia 
13 
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is an independent disease. In some cases the process is a descend- 
ing one, and bulbar symptoms develop to which the patient succumbs, 
or the disease is a i>art of multiple sclorosia^ tabes, and other 
diseases of the spinal cord. It is also a forerunner of insanity » 
particularly of general paresis. 

Acute superior polio-encephalitis is much rarer (utde Salomon- 
sohn, Deutsi'h, med, Woch,, 1891, p. 84 f*). It begins with pro- 
nounced somnolence, altliough the patient is entirely conscious. 
Then advancing paralysis of the ocular muscles develops, progress- 
ing to more or less complete ophtlialiuoplegia. Death occurs in 
somnolence within one or two weeks. Salomonaohn-s case ia the 
oidy one in which recovery occurred. 

In Wernicke's three cases the ophthalmoscope showed neuritis 
(redness of the papilla, with or without swelling) and in two cases 
retinal hemorrhages. Fever was never observed, and even subnormal 
temperatures occur. Of Wernicke's thi'ee cases two occurred in hard 
drinkers* the third waa due to sulphimc-acid poiaoniug, Thomsen^s 
two cases {Arch. f. Psych, u, Nerv,^ XIX, p. 185) and Kojewni- 
koff*8 case {Prog. Mid,, 188?, Nos, 36 and 37) were also hard 
drinkers. Siilomonsohn's patient, who recovered, did not suffer from 
alcoholism. 

The anatomical lesion is an hemorrhagic encephalitis of the gray 
matter at the floor of the fourth ventricle and the aqueduct of 
Sylvius; numerous punctate and a few larger hemorrhages; the 
small vessels and capillaries are distended, but their walls are normal : 
granular corpuscles are found in the vicinity of the hemorrhages. 

Somnolence serves to distinguish the disease from simple nuclear 
paralysis. If there be no paralysis the sympt<^>ms are those of so-called 
nona and the allied somnolence of negroes, which is attended with 
great general emaciation and increasing muscular weakness and 
apathy, without rise of temperature or disorder of sensation and 
motion, and which terminates in death. The benign maladie de 
Gerlier {vertige paralysant), an evidently infectious disease which 
is manifested by vertigo, staggering gait, great muscular woakuoss 
and double ptosis, also points to a localization of the lesion in the 
region of the muscle nuclei. 
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Multiple Sclerosis. 

In multiple sclerosis the eye is verj" often a£Pected and, mdeed, it 
may exhibit symptoms which are characteristic of the disease. 

The principal clinical symptoms consist of tremor when fixing an 
object, nystagmus, peculiar slowness of speech and spastic-paretic 
phenomena of the limbs. There may also be headache, vertigo, 
psychical disorders, convulsions, apoplectiform attacks, visual dis* 
turbances, eto. These symptoms grow worse, walking and standing 
become impossible, the tremor becomes general, intelligence is im- 
paired, and speech becomes unintelligible. Finally, there is paresis 
of the abductors of the glottis, incontinence of urine and feces, etc, 
and death occurs either from increasing bulbar symptoms, in an 
apoplectiform attack, or from an intercurrent disease. Sensibility 
is undisturbed; the electrical reactions to both currents are normal. 

All these symptoms may api>ear occasionally without Ending 
sclerotic patches at the autopsy. For example. Carter Gray {Jahr, 
/. Aug,, 188fJ, p. 520) found only oedema of the brain imd extensive 
leptomeningitis of the convexity. As a rule, however, gray foci of 
degeneration are distinctly visible, sometimes in almost all parts of 
the central nervous system. Oppenheim {BerL kL Woch*^ 1887, 
No. 41) also found numerous microscopic foci in the pons, medulla 
oblongata, chiasm and optic nerve, but these had not given rise to 
symptoms. 

The most important ocular symptoms are the nystagmus and 
twitchings. We have already seen that this associated disorder is 
to be regarded as insufficient cortical innerv^atiou of the nuclei of the 
ocular muscles. In multiple sclerosis the nystagmus or tremor 18 
due to an interruption of conduction between the oculomotor cortex 
and the nuclei of the ocular muscles. Voluntary inuer\*ation may 
h& conv^eyed by fits and starts, even when the interference with con- 
duction is located in the peripheral motor nerves. Henoe arises the 
possibility of unilateral nystagmus, which has actually been observed 
(Gordon Norris, Jahr, /. Aug.^ 1888, p. 434). As the favorite site 
of the sclerotic patches is the region of the pons, the nuclei of the 
ocular muscles and the medulla, the nystagmus is probably due in 
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the tnain to perinuclear foci in the fibres of the corona radiata 
{vide p. 84). 

The frequency of nystagmus in multiple sclerosis is variouslj 
estimated. Uhthoflf found 13 per cent of typical nystagmus (pendu- 
lum movements around the position of rest) and 4G per cent of 
nystagmus-Uke twitchings (twitching movements of the eyes to%vard 
the desired position, either during movements in all or only in certain 
directions). True nystagmus is extremely rare in other diseases 
of the brain. Nystagmus- like twitchings also occur in a great many 
other nervous diseases, but in none with such frequency as in mul- 
tiple sclerosis. 

Distinct restriction of the mobility of the eye in one or more 
directions occm^ not infrequently, either with or without nystagmus. 
In these disorders we must also assume that the site of the interrup- 
tion of conduction is on the central aspect of the muscle nuclei 
(probably perinuclear), although it is also possible that the cause 
might attack the nuclei or nerve roots. In the two latter cases, 
however, wo would be much more apt to expect complete abolition of 
motion in certain directions, especially upward or downward. 

In addition to these disorders of associated movements, wiiich 
tThtboff observed in 3 per cent of bis 100 cases, other jiaralyses o^ 
the ocular muscles are not infrequent. They are in great part nuclear 
in character but may also be peripheral . For example, Leube {Arch. 
/. kl, Med. J VIII, p. 1) saw both motor oculi nerves converted into 
thick gray bands. In a number of cases sclerotic foci have been 
demonstrated in the peripheral nerves. Uhtboff noted 6 cases of 
abducens paralysis (unilateral in 4 cases), 3 cases of partial motor 
oculi paralysis, 3 cases of paralysis of convergence, and 2 of ophthal- 
moplegia externa, i, e, , muscular paralyses in 1 7 per cent. These were 
distinct paralyses, but a less degree of impairment of mobility is 
much more common. The paralyses almost always recover, but re- 
lapses may occur. In only three cases (abducens paralysis) did they 
appear at the beginning of the disease or as prodromata. 

Changes in the pupils are rare in multiple sclerosis. UhthoflF (l.c) 
found 1 case of reflex rigidity of the pupiK 4 cases of myosis with 
slight reaction to light and convergence, in 1 case the reaction to 
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light very much diminished but without myoslB, 3 cases of unequal 
size of the pupils, 2 cases of slight convergence reaction despite com- 
paratively good reaction to light, t.e,, anomalies of the pupils were 
present in 16 per cent of the cases. In the majority there were only 
si ight deviations from the normal condition. Parinaud ( Prog. Mid. , 
Aug. 9th, 1884) also mentions myosis with considerable increase of 
the reaction to light and marked contraction during convergence and 
fixation, i.e.^ increased reflex excitability of the pupil. Thus, the 
pupils show no characteristic changes in multiple sclerosis, as they 
do in progressive paralysis. 

Much more importance attaches to the disturbance of vision and 
the ophthalmoscopic appearances. The disturbance of vision is 
peripheral, — a central scotoma, occasionally for colors only, irregular 
narrowing of field of vision with or without disttirbance of central 
vision J or both combined, or in comparatively rare cases concentric 
narrowing. Both eyes or one alone may be aflfected. It often 
develops ver^'^ rapidly, may undergo improvement, and even disap- 
pear entirely. The patient usually has a sensation of a more or less 
dense rnist^ wi thout eubjective light sensations. Impaired sight may 
appear at the beginning of the disease and may even l)e the sole 
maaifestation ftir a long time. It increases occasionally with the 
exacerbation of otl»er symptoms or with bodily strain, and on the 
whole runs a very changeable course. The central scotoma is rarely 
absolute and complete blindness is rarely observecl. Hemianopic 
8}inptoms are infrequent and occur only in complications with other 
diseases of the brain. 

The visual symptoms point to a partial retrobulbar affection of the 
optic nerve. Characteristic changes iire found sometimes imme- 
diately behind the eye : foci of granular degeneration of the medullary 
sheaths, while the axis cylinders remain intact. There is sometimes 
proliferation of the interfibrillary connective tissue which becomes 
finely gi-anular and fibriUated in addition, proliferation of nuclei 
in the larger septa of connective tissue, especially near the 
vessels and in the finest interfibrillary bands (interstitial neuritis}* 
Dilatation and proliferation of the small vessels may rIso be found in 
the mtracranial portion of the optic nerve or in the chiasm. 
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Pathologicallv the disease of the optic nerve in multiple sclerosis 
Stands midway between pronounced neuritis and simple atrophy. 
The process begins in the finer connective-tissue septa, then passes 
to the coarser ones j the atrophy of the nerve substance is secondary. 
The atrophy and destruction of the medullary sheaths are rapid and 
complete, while the axis cylinders often remain permanently intact. 
According to Uhthoff the vessels are not primarily diseased. 
Whether this is true of the optic nerve affection in all cases which 
belong clinically to multiple sclerosis is verj" doubtful, to judge from 
the experience in other diseases of the brain and cord* The clinical 
characteristics are the occurrence of focal symptoms and the mainte- 
nance of conduction, although this is interfered with to a greater or 
less extent. 

As the majority of nerve fibres within the foci of disease remain 
intact, ascending or descending degeneration of the optic nerve does 
not develop at all or is very slight. Nor does the retina show any 
atrophic changes. In one case Uhthoff observed a wedge-shaped 
atrophy of the retina with pigmentation as the result of obliteration 
of an arterial twig. 

This corresponds with the ophthalmoscopic findings. Pronounced 
atrophy of the optic nerve is rare (3 per cent) , incomplete and partial 
atrophy is much more common (19 per cent). The ophthalmoscopic 
appearances are often (18 p6r cent) very similar to those of toxic 
amblyopia (nasal half of the nerve grayish-red, cloudy and often 
obliterated, temporal half pale " like dull porcelain"); in 6 percent 
Uhthoff found neuritis, and this^ as a matter of course, may termi- 
nate in white atrophy (five cases in literature). Only 4 per cent 
showed normal ophthalmoscopic findings. 

Very often there is a striking disproportion between the appear- 
ance of the optic nerve and the disturbance of vision, the latter being 
much more marked than the ophthalmoscopic appearances would lead 
us to expect. It may even be considerable when the ophthalmo- 
Boopic appearances are normal. This corresponds entirely to the 
anatomical fact that the axis cylinders in the patches of sclerosis are 
intact in great part, but probably conduct poorly on account of 
insufficient isolation. 
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In the course of the visual tracts the degenerative foci are fount! 
most frequently in the optic nerve, rarely in the chiasm and 
tractus . T hey also occur in the pri inary optic gangli a (Sch uele, A rch . 
f. kl. Med,, VII, p. 259). 

The patches which are situatetl in the %naual tracts correspond 
entirely to those in other parts of the brain. Marie and Riudfleisch 
assume a primarj' disease of thft vessels, Charcot (and Uhthoff) a pri- 
mary disease of the neuroglia, Adamkiewicz a primary affection of 
the nerve fibres. In fact, all three anatomical prtx^esses really occur. 
When they develop in multiple patches and the axis cylinders 
remain intact for a long time no that conduction is not completely 
interrupted, the clinical picture of multiple sclerosis is producetL 
We will again refer to analogous conditions in other diseases of the 
brain and cord, 

%. Diseases op the Spinal Cord. 

Diseases of the spinal cord per se give rise to eye symptoms only 
when the region of the cilio-spinal centre is affected directly or indi- 
rectly. Other eye symptoms occur only when the disease of the cord 
extends to the cranial cavity or in case of complications. Both are 
very frequent. 

Tillies Dorsalis. 

The eye symptoms arc very important in tabes dorsalis. They 
may decide the diagnosis and not infrequently constitute the first 
symptom of the impending disease. This is true particularl}" of gray 
atrophy of the optic nerve and of the muscular disorders, but vaso- 
motor and secretory anomalies are not uncommon. 

Tabes is often associated with general paresis, insanity, bulbar 
paralysis, multiple sclerosis, or with other systemic diseases of the 
cord. 

Atrophy of the optic nerve in ataxia appears ophthalmoscopically 
as a gray discoloration of the papilla, which is first risible on the 
outer half, then extends slowly over the inner half of the nerve until 
the ijapilla has a uniform gray color and is slightly excavated. The 
*ils on the surface of the papilla^ especially the tendinous network 
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of the lamiua cribro8a» remain clearly visible as in glaucomatous 
atrophy, and in contrast with post-neuritic white atrophy in which 
the mesh 88 of the lamina cribrosa are invisible or very indistinct. 
When there is pronounced physiological excavation, it m quite po8@i- 
ble to mistake it for glaucomatous excavation, partit uliirly in the last 
stages. This is especially true when the gray atrophy occurs in short* 
sightod eyes* and the myopic meniscus (crescent) , together with th© 
atrophy of the choroid which has been drawn ove*r on the inner side of 
the optic nerve, simulates the appearance of the glaucomatous " halo/' 

Inflammatory phenomena are entirely absent in gray atrophj". 
As a rule, the calibre and degree of fulness of the retinal vessels are 
also unchanged, because the original process is located behind the 
entrance of the central vessels. The retinal hemorrhage in ^yray 
atrophy reported by Auscher {Jahr. f, Aug^t 18B7, p. 528) must be 
regarded as an accidental finding, 

The absence of inflammatory phenomena is also anatomically 
characteristic of gray atrophy. The affection is a primary atrophy 
of the ner\^ou8 elements of the trunk of the nerve, perhaps following 
granular degeneration. 

At a later period atropby also occurs in the finer connective-tissue 
bands within the larger meshes. The coarser septa retract and 
become more homogeneous and sclerosed. The walls of the small 
vessels within them also become sclerotic. On the whole the structure 
of the optic nerve with its regular alternation of nerve substance 
and septa is retained. Signs of interstitial processes and nuclear 
proliferation are never present, and the subsequent thinning of the 
nerve is never so great as when there have been preceding interstitial 
inflammatory changes (retrobulbar neuritis) . The entire process thus 
appears to be a simple descending atrophy. The retina constantly 
exhibits atrophy of the nerve-fibre and ganglion-cell layers; the other 
layei-s apiJear essentially normal. In only one case did Uhthoff, from 
whom we copy this descriptiouj observe rarefaction of the outer part 
of the external granular layer. 

The atrophic nerve fibres, which are often varicose at the be- 
ginning, usually remain intact with the medullary sheath ; in verj* 
rare cases tlie latter also degenerates. 



DISEASES OF THE NERVOUS SYSTEM. 



185 



The disturbance of vision consists of diminution of central vis- 
ion, concentric narrowing of the field and disorder of the color 
sense. Central vision tiBually possess^ a definite relation to the 
narrowing of the %*isual field, and is so much more impaired the 
more the boundaries of tlie field approach the point of fixation. 
The impairment is usually very slow, and years elapse (even ten 
to twenty) before complete blindness. Temporary improvement 
may occur, especially at the beginning, but on the whole the 
process is progressive. An arrest^ either temporary or permanent, 
may occur, however, at any peritj<l, but this is not conimoo. Cases 
in which sight is lost within a year are included among the rapid 
ones. Hirechberg's case (**Klin. Beobacht,/' 1874), in which 
vision was almost entirely lost in eight weeks, is extremely rare. 

It will often be found that in feeble illumination or in artificial 
light, vision becomes disproportionately poorer, although no 
anomaly of the light sense can be discovered. The dissorder of the 
field consists essentially of concentric narrowing, often with enter- 
ing angles which slowly enlarge and approtich the point of fixa- 
tion. The latter is not usually pre8er\'ed until the last; an 
eccentric part of the retina is at the end still sensitive to light. 
On the whole the contraction is concentric to the blind spot, not 
to the point of fixation (Foerater). 

Despite the impairment of central vision the visual field may 
remain normal, and the hitter may be very much narrowed 
although central vision is good, 

A central scotoma hardly ever occurs and always rouses the 
suspicion of a complication or a false diagnosis. Gowers {Juhr, f. 
Aug.^ 1S81, p, 315) reports a case of combined sclerosis of the 
posterior and lateral columns with gray atrophy of the optic nerve, 
antl bilateral, oval, central scotoma, especially for red and green. 
This finding is the typical one in so-called pseudo-tabes (multiple 
neuritis). To this category probably belonged the two c-ases of 
tabes in children of eleven and fourteen years, in whom Bouchut 
{Gftz, des Hcqht 1B74, p. 397) observed neuritis and hyperemia of 
the optic nerve. 

The color disturbance is characteristic of interference with eon- 
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duction {vide p. 29), Real exceptions are very rare» apparent 
ones are more frequent, eepecially in comparatively rapid casee. 
Prognostically the color disorder is important* because those eases 
in which the color boundaries are very much narrower than those 
for white belong to the rapidly progressive cases. But if the color 
boundaries are only narrowed to correspond with the boundaries 
for white, the process is either very slowly progressive or stationary. 
Usually the color boundaries are somewhat more narrowed than 
those for white^ corresponding to the slowly progressive course; 
or an entering ^gle for the color boundaries is the forerunner of 
a similar contraction of the field of vision in general. 

There are all kinds of exceptions to the ordinary course which 
cannot be entered into here. 

There is very often a disproportion, in both directions, between 
the visible atrophy of the nerve and the disturbance of vision. 
As a general thing the atrophic discoloration of the nerve is 
visible with the ophthalmoscope before a disturbance of vision is 
demonstrable- When the visible atrophy appears to be much 
greater than we might expect from the amount of disturbance of 
vision^ the case is usually a slowly progressive or stationary 
one. There are even cases in which the ophthalmoscope shows 
the appearances of total gray atrophy, although there is hardly 
any disturbance of vision. When the latter is disproportionately 
greater than the visible atrophy of the nerve, the case is generalU' 
a rapidly progressive one. There are numerous exceptions, how- 
ever, to this rule. 

Atrophy of the optic nerve may begin in any stage of tabes, 
and even precede the first symptom for years, K abler observed 
it seven years, Charoct ten years, Gowers fifteen and twenty yeare 
prior to any other tabetic symptoms. The older the individual, 
so much slower is its course. It has been claimed that when 
blindness from atrophy of the optic nerve occurs at an early period, 
especially when it runs a rapid course, a slow course of the tabetic 
symptoms proper maybe expected (Martin, Arch* f, Aug.^ 1890, 
p. ni; Benedict, Wien. med. WocJl^ Aug, 14th, 1887), The 
latter writer says i " It is a rule, mthout exceptions^ so far as my 
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experience goes, that motor tabetic symptomB subside, however 
sever© they may have been, as soon as atrophy of the optic nerve 
begins. The latter symptom, however, presents a very unfavor- 
able prognoeia." I have seen exceptions to both these stHtemeots. 
But a very rapid course of the visual disturbance always arousea 
in me the suspicion of a wrong diagnosis, because this is much 
more common in neuritic and sclerotic processes than in primary 
atrophy of the nerve substance. As a general thing, the prognosis 
of those diseases which may be mistaken for tabes is more favor- 
able, and only those cases in which an autopsy is obtained may 1)© 
regarded as conclusive. 

Both optic nerves are usually attacked, but often at different 
times, so that years sometimes elapse between the affection of the 
two nerves. 

The frequency of optic nerve atrophy in tal>es is variously 
estimated. For evident reasons the statistics of ophthalmologists 
furnish a higher percentage than those of neurologists. Gowers 
mentions 13,5 per cent (36 per cent in cases attended with 
psychical disturbances, 8 per cent in those unattended with such 
symptoms), Marina 10 per cent, Walton 21 per cent, Leber 26 per 
cent, Berger 33.7 per cent, Dillmann 2 per cent, Uhthoff (Nerve 
Clinic) only 20 per cent. 

According to Galezowski about two-thirds of all optic nerve 
atrophies are tabetic; Pelteeohn found a still higher percentage, 
viz., 78 out of 98 cases. According to other writers the propor- 
tion is lower, and it is evident there are great differences in the 
clinical material of different observers. At all events every gen- 
uine gray atrophy of the optic nerve raises the Suspicion of tabes, 
although a long time (ten to thirty years) may elapse before Uie 
appearance of further S}*mptoms. 

The treatment is not very promising; the best plan is the 
h^^poclermic injection of strychnia into the temples (O.OfJl to O.rwji 
at a dose). In some cases the improvement is merely subjective^ 
for example, in clear weather, etc- To this category- belongs the- 
apparent improvement from the internal use of santonin; the 
yellow vision simulates clearer vision. Caution must be exercised 
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in the application of electricity to the optic nerve. I have ee^ 
this followed in several instances by an acute exacerbation. 
Careful cold* water trentmeDt often has a favorable effect on the 
optic nerve trouble as well as upon the tabetic symptoms proiier. 
According to Abadie and Desnos suspension has effected an im- 
provement of vision, while Eulenburg, Mendel, Galesowski, and 
Clarke detected no influence. 

There is often a certain independence in tlie coui'se of the opti- 
cal symptoms as compared with the spinal symptoms, and this may 
also be noticeable in the therapeutic results. For example, Kahler 
(Frag. med. Woch., 1878, No. 36) found that all the ataxic symptoms 
retired under the administration of nitrate of silver, while -the visual 
-disorder remained uuaffected. 

We must enter a caution against vigorous antisyphilitic treat- 
ment despite the well-known relations of tabes to syphilis, [At the 
pressent time great stress is laid upon the value of hydropathic 
and hygienic treatment of tabes as conducted in the best modem 
establishments—not excluding iodide of potassium. — Ed. J 

Foerster emphasizes the carelessness and even cheerfulness with 
which patients endure their aiBiction, Among my patients with be- 
ginning atrophy of the optic nerve at the onset of tabes, two com- 
mitted suicide in one summer. One case whs interesting from the 
fact that under the influence of strj^chnine injections vision remained 
tolerably fair for a long time. The patient lost patience, however, 
and contrary to my advice electricity was applied by another physi- 
cian. The consequent rapid impairment of sight led the patient to 
commit suicide. 

It is evident from the statements already made that the process in 
the optic nerv^e begins as a disseminated one, and that the atrophy 
extends in an ascending and descending direction. Tlie middle 
fibres of the nerve remain longest intact, and we may therefore 
infer an action starting from the periphery. This may take place 
most readily at the place where the nerve passes through the un- 
yielding optic foramen. The gray atrophy is also noticeable in the 
chiasm, tractus, and as far as the primary optic ganglia, but there 
is no direct connection with the degeneration in the spinal cord. 
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Other visual disorders such as homouymous hemiaDop^ia, 
Bymmetrical defects of the field (according to Berger, these occur 
frequently), central scotomata, etc., are exceptional, but may occur 
in pure dorsal tabes, usually as complicatiuns of the inter stages. 
The homonymous defects are probably due to foci of degeneration 
io the tractus or the primary ganglia. 

Muscular disordere of all kinds occur with equal frequency in 
tabes. Berger (Arch, f, Attg.j 1888) found them in 38 per cent of 
the cases, Dillmann in 41 per cent, UhtUoff in only *20 per ceut. 

The muscular paralyses preceding and during tabes are always 
j>eri[>beral or nuclear; at the most they are perinuclear or inter- 
nuclear. The nuclei and nerve root« have been rei>eatedly found 
intact on post-mortem examination. On the other baud, true con- 
jugate or associated paralysis is never observed, except in compli- 
cation±}. In the case of muscular paralysis, as in tabes itself, the lesion 
is chiefly a primary atrophy of the nervous elements of the nerv3> 
fibres and ganglion cells. Pronoimced inflanmiatory or hemor- 
rhagic inflammatory phenomena^ for example, inflammation of the 
ependyma of the fourth ventricle and hemorrhages into the subjacent 
gray matter (Buzzard), do not belong to tabee proper, but to multiple 
neuritis, the symptoms of which are well known to lie very similar 
to those of tabes. However, the possibility of the oombinatiOB 
of these two processes is not excluded. 

The paralyses of the external ocular muscles are often bilateral 
but not symmetrical, often unilateral, and frequently affect only 
single muscles. Mydriasis, ptosis and other partial, as well as 
complete, motor-oculi paralyses, and abducens paralysis are the moat 
frequent. As a rule they develop suddenly and usually disappear 
after a longer or shorter period either with or without treatment. 
Relapses are frequent. Their duration varies from a few hours 
to a year or more. According to Hutchinson spontaneous recovery 
of a ptosis awakens suspicion of tabes. 

According to Foumier {BulL de MM,^ 1887), syphilitic par- 
alysis of the motor oculi involves a larger number of muscles; 
headache, vertigo, epileptiform attacks, aphasia, mental disorders, 
etc., are present at the same time. In the tabetic form, in which 
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tbe nerve roots are chiefly involved, a single muscle is affected in 
many cases. In syphilis accommodation suffers at an early period, 
in tabes it remains intact for a long time. Tabetic paralyses are 
often tampiijrary, sf^raetiraes lasting only a few hours, and often 
relapse. Syphilitic paralyses are more permanent and develop 
gradually. True as these statements are in general, there are also 
frequent exceptions. 

Rai'cr symptoms are complicated ophthalmoplegias, such as 
unilateral and bilateral ophthalmoplegia externa and interna 
(Danillo, Central, f, Aug., 1S91, p. 1*28; DiUmann, Lc. ; Hoffmann, 
Arch, /. Psi/ch, u. NeriKf XIX, p. 438), or bilateral ptosis 
(Dejerine, Prog. Med,, 1884, No. 43). In the latter case the muscle 
and nerve were completely degenerated. 

The muscular paralysis sometimes assumes the character of pro- 
gressive ophthalmoplegia (Galezowski). Pel {BerL kL IVock.^ 1890, 
No. 1 ) observed seven relapses of motor- oculi paralysis precede the 
development of ataxia in an epileptic patient with a neuropathic 
heredity. 

Paralysis of aceommo<lation is frequent, occasionally even at the 
beginning of tabes. Asthenopia from paresis of accommodation 
is also oft^n observed (Landolt, Neurol. Cenfr., 1891, p. 307). 

According to Galezowski unilateral paralysis of accommodation 
without mydriasis is often the first sign of beginning tabes, and 
is associated in a characteristic manner with anaesthesia of patches 
of the skin in the temporal region, 

Nystagmus is rare • it is probably perinuclear in origin, Vierordt 
{BerL kL Woch,, 1886, 21) observed bilateral horizontal nystagmus. 
Eerger saw tiiie nystagmus in only one case, but often observed 
slight tremor of the eyes. Dillmann had one case of nystagmus and 
several of nystagmus-like twitchings. 

These rarer forms are perhaps always due to complications 
(multiple sclerosis, general paresis, etc.) which are very often 
observed. 

According to Moeli {Chaj'ite-Ann,^ 1881) the "head sjTnptoms," 
i'. p., gray atrophy and paralyses of the ocular muscles, are much more 
frequent when psychical disturbances are present (gray atrophy with 
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such B^^ptomB, 35 per cent, without them 8 per cent; muscular 
paralyses with psychical symptoms 47 per cent, without them 15 per 
cent). According to Berger {Dentjtch, med. Woch.^ 1885, Noe. 1 
and 2) muscular paralyses are more frequent in tabetics who have 
syphilitic antecedents. The spinal symptoms predominate in other 
cases. 

Pronounced paralysis of the orbicularis palpebrarum is rare, 
but paresis is frequent, and is manifested by tremor on closing the 
lids. 

Berger found 6 cases of facial paralysis in 109 cases, but in only 
one was the ocular facial also affected. 

The following tigures give an approximate ide*i of the frequency 
of the individual muscular affections. Among 100 cases of tabes 
Dillmann found the motor oculi affected 2(> times (9 cases of paresis 
of all branches* 3 cases of paresis of the external branches, 6 of 
ophthalmoplegia interna, 1 of accommodation alone, 5 of individual 
branches) J the abducens 13 times; the trochlearis 3 times. There 
was also one case of nystagmus. The paralyses are more often 
complete and permanent than in multiple sclerosis. 

According to Kahler the most freriuent early symptom is abducens 
paralysis, next ptosis; the trochlearis is affected with least fre- 
quency. Paralyses of the associated movements (e8i>ecially uf 
convergence) occiu* rarely and usually at a later period. In our 
opinion paralysis of convergence is a nuclear or at least a peri- 
nuclear sjnipUim. De Watteville {NenroL CentralbL^ May 1 5th, 
1887) also states that paralysis of convergence may appear at the 
very onset. Grainger Stewart {BraiUy 1880, II, p. \%%) also ob- 
served double vision during convergence. Some of the bilateral 
abducens paralyses which, according to XaHer, are so fi^quent, may 
perhaps be interpreted as spasm of convergence. 

Early ]>aralyseB usually recover, the later ones often persist. In 
my experience, the older the individual, the longer the duration of 
the paralyses which eventually disappear. 

Every paralysis of an ocular muscle which occurs suddenly in 
a healthy person (without injur>% apoplexy or other brain symp- 
toms, diabetes melhtus or insipiduB, syphilis, albuminuria, etc.) 
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arouses the suspicion of a beginning tabes, especiaUy if it recovers 
in a comparatively short time or subsequently relapses. 

The pupillary symptoms are also very fret]ueiit and possess 
great diagnostic importance. We have already noted thatmj'driasia 
from oculomotor paralysis, with or without implications of accom- 
modation, ia not a very frequent symptom. Much more frequent 
are the sympathetic symptoms which indicate irritation or par- 
alysis of the cilio-spinal centre, especially myoaisj which may be 
extreme. The reaction to light may be retained or absent, but it 
is always very much diminished. The myosis may be associated 
with ptosis sympathetica. But the latter is often absent and, on 
the other hand, may be present without myosis. 

Dillmann found failure of reaction of the pupil to light (Argj'U- 
Robertson symptom) in 7G per cent of the cases ; in 74 per cent the 
knee-jerk was also absent, Myosis was observed in S3. 7 per cent 
and inequality of the pupils in 34.2 per cent of the cases. In 
about one-fourth of the cases the rigidity of the pupil to light 
occurred very early, perhaps as the very first symptom. Among 
41 cases with muscular paralysis, rigidity of the pupils to light was 
noted 35 times. The reaction of the pupils to cutaneous irritation 
seems to disappear later than the reaction to light. If the myosis 
is marked, dilatation of the pupils after cutaneous irritation is 
absent. 

In 31.6 percent of Dillmann's cases the pupils reacted neither 
to light nor to convergence (total reflex rigidity of the pupil, reflex 
deafness). 

In only 4 cases among 109 did Berger find a normal condition 
of both pupils. In 8 cases the reaction to light took place by 
means of oscillating movements, which must l>e regarded as tho 
very beginning of the paralysis (Gowers* symptom); in 2 cases 
the reaction to light was absent on one side alone. 

The light reaction of the pupil may be absent where the latter 
is normal in si^e, in myosis and mydriasis; in spinal myosis the 
action of mydriatics is diminished, in spinal mydriasis that of 
myotics. Xahler, Mendel and Oppenheim foimd the oculomotor 
nucleus intact in absence of the light reaction. Hence the lesion 
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must be sought in the centripetal fibres to the motor oculi nucleus 
or in their origins, unless the condition is due to a toxaemia. 
A peripheral cause is extremely improbable. In Moebius' ctise 
(Cenii\ f, Nerv.y 1888, No. 23), in which thei^ was unilateral light 
rigidity of the pupil, the latt-er did not exhibit consensual reaction 
{vide p. 116) although the other eye did. In addition to the in- 
terference with conduction in the centripetal optic fibres to the 
nucleus of the sphincter pupillae, we might also assume, in this 
case, an interruption in the connections between the two sphinc- 
ter nuclei, although this explanation is not absolutely necessary 
{vide p. 115). 

The absence of the pupillary reaction to light, which is fol- 
lowed by loss of the reaction to accommodation and convergence 
and to cutaneous irritants, is one of the most characteristic signs 
of impending or beginning tabes and forms an integral part of the 
further clinical history of the disease. It is true that this symp- 
tom also occurs very often in other diseases of the nervous system, 
for example, in general paresis. In this affection, liowever, the 
mental disturbance or the characteristic disorder of speech will aid 
the correct diagnosis. Moreover, a combination of these two dis- 
eases is observed not infrequently and has also been demonstrateil 
anatomically. 

Inequality and irregular shape of the pupils, with or without 
reflex, are found very often, occasionally even the so-called paradox 
reaction of the pupils (p. 116). 

All the pupillary sjrmptoms of tabes cannot be explained by a 
lesion of a single part. In addition to spinal spastic mydriasis and 
paralytic myo^is, which point to the cilio-spinal centre, there are also 
nuclear and perinuclear processes (refiex rigidity of the pupil, etc.) as 
a result of which the centripetal fibres of the first refiex ai*c {vide p, 
IUj) are interfered with or divided. The nucleus itself may be 
involved at a later [>eriod. This explains the comparative inde- 
pendence of the spinal and cerebral pupillary disturbances which 
may be absent or present in various combinations, as the result 
of irritation of one part and paralysis of another. This does not 

imply that occasionally the process may not first attack the 
13 
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sphincter nucleus itself or its emerging roots. The latter seems to 
be the rule in the other distirders of the ocular muscles. 

In contrast with the rapid onset and disappearance of the cere- 
bral paralyses, the spinal symptoms develop gradually and remain 
permanent. In Klinkert's case {Jahr. /. Aug.^ i8tJ5, p, 312) a re- 
Ilex rigiditj^ of the pupil disappeared after antisyphiHtic treatment. 
Rumpf {Berl. kL Woch., 1838, No. 4) relieved this symptom, aBSo- 
ciated with myoais, by the aid of the faradic brush. 

Epiphora ia a very frequent sympathetic symptom. Berger 
claims to have seen it in half his cases. It is generally a direct 
disorder of secretion, but it may also be the result of imperfect 
action of the orbicularis palpebrarum (Berger). In one case I ob- 
served obstinate epiphora without objective findings as the initiaJ 
symptom of tabes. True crises lacry males" sometimes develop. 

Joffroy {Un. Med., 1888, Ko. 156) observed slight exophthal- 
mus. According to Berger diminished tension of the globe is 
present in a full third of the eases, but this apffears to me to be an 
exaggerated statement. 

Sensory disturbances, snch as insensibility of the coniea witli 
or without anesthesia of other parts of the skin supplied by the 
trigeminus, are rare {Westphal, Arch. f. Psych, ii. Nerv.^ VIII and 
IX). These are not pure cases of taljes but combined diseases of the 
coliunns of the spinal cord. Neuralgia of tbo trigeminus* shooting 
pains and abnormal sensations in the eyes, years before the first 
prodromal symptoms, have also been reported, but it is doubtful 
whether they are directly connected with the tabetic process. 

Insensibility of patches of skin near the eye and in the temporal 
region was noted by Galezowski (Eec. d*Ophih,^ 1888, p, 85) at 
the beginning of tabes. In one of niy cases atrophy of the optic 
nerve was preceded by subjective coldness of the eye, first upon 
one side, then upon the other ; further symptoms of tabes have not 
yet developeil in this case. 

It is characteristic of the ataxia in tabes that the tottering of 
the patient increases upon closure of the eyes. The imperfect in- 
nervation of the motor organs on account of defective conduction 
of peripheral sensory stimuli may be replaced entirely or in part 
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by voluntary impulses under the control of the sense of sight. But 
if the cause of the ataxic symptom is central (medulla oblongata 
or cerebellum), or is situated on the motor side of the first reflex 
arc, it will not be affected by voluntary motor impulses. The 
ataxia will not increase on closing the eyes. This is also true uf 
hereditary ataxia (Friedreich's disease) in which other symptoms 
(nystagmus) also indicate imi}erfect conduction of the motor im- 
pulses. 

As is well known^ all the symptoms of tabes may occur not 
only in primary, non-inflammatoiy degeneration of the posterior 
columns of the cord, but also in other chmnic systemic and even 
focal diseases of the same locality. Cerebellar diseases, hemor- 
rhages into the pons (Mendel, Berl. kL Woch-^ Oct. 10th, 1887), 
etc., may produce similar symptoms. But it is particularly chronic 
multiple neuritis of the posterior spinal roots which produces exactly 
similar symptoms. In such cases the eye symptoms often decide 
the diagnosis. Moreover, anatomical findings are sometimes en- 
tirely negative in an apparent tabes dorsalis, 

Hereiiitary ataxia begins generally at the period of puberty, 
often appears in several members of the same family, and is re- 
garded by Friedreich and the majority of other writers as a 
developmental disorder of the spinal cord. Its principal symptoms 
are: a, disorders of movement, like those of ataxia, in the hands 
and feet ; 6, ataxic disorders of speech j c, deformit)^ of the feet, 
viz., equino* varus and permanent extension of the great toes; d, 
absence, rarely increase, of the patellar refiex; 6, absence of dis- 
orders of sensation, of the visceral reflexes, of the movements of 
the pupil, of cerebral disturbances and spastic symptoms, A 
cbai'acteristic ocular symptom is nystagmus or rather nystagmus- 
like twitchings which are almost always present. According to 
Charcot their significance is decisive in the differential diagnosis 
from the taljes of young people. These twitchings (I would pre- 
fer to call them motor nystagmus) are irregular movements of 
the eyes when an object is fixed or followed with the eyes. 
Choreic movements of the head may develop at the same time. 
Jlendel {Berl kl Woch., Nov. 54th, 1890, cases 1 and 3) could 



196 



THE EYE IN REILATION TO DI3EAS1E. 



produce the symptom by revoMng tJie patient three or four times 
on his axis, although it was absent during rest; this does not 
always succeed (Case 2). 

Other eye symptoms are rare. JojBfroy (Qaz. Hebd., 1888, No. 
10) observed slight ptosis and temporary diplopia, and a similar 
case is reported by Ormerod {Brit, Med, Journ.^ 1S85, I, p. 435). 
Bernabei {Riform med.. May, 1888) observed optic neuritis; 
Wharton Sinkler {Med. News^ July 4th, 1885), beginning 
atrophy of the optic nerve and color disturbance; Mendel {Berl. kh 
Woch,^ Oct 10th, 1887), bilateral paresis of the abducens in a pa- 
tient aged four and a half years. 

Titubation is not increased in this disease by closing the eyes. 

From these statements it is evident that we have to deal witb 
a motor ataxia, i. e.^ the motor involuntarj' and voluntary innervation 
is enfeebled, while the centripetal sensory condition is disturbed very 
slightly or not at all. The nystagmus (probably also the speech 
affection) of multiple sclerosis develops in a similar manner. 
Henc» voluntaiy motor innervation cannot aid the involuntary 
innervation, as it does in ordinary tabes. In the latter the voluntary 
innervation under the control of sight partly supplies the imperfect 
involuntary and voluntary" innervation after sensory impressions 
and muscular sense ; if the former is removed by closing the eyeSj 
the ataxia will be increased. In Friedreich's disease the centripetal 
tracts are, in the main, unimpaired, but the centrifugal tracts are 
not sufficiently innervated, probably on account of insufficient 
development of central fibres. The muscle nuclei (anterior horns 
of the cord) and peripheral nerves exhibit no qualitative anatomical 
changes. Paralyses of the ocular muscles are rare in the different 
forms of progressive muscular par^yses apart from the oculo-pupil- 
lary symptoms in affections of the upper dorsal and lower cervical 
cord. Occasionally the ab<iuoens or motor oculi nerve is attacked. 
For example, Zacher {Neur, Centralbl, 188G, No. 23) observe*! 
inequality of the pupils and right convergent strabismus (probably 
cured abducens paralysis) in amyotrophic lateral sclerosis. The 
bulbar and cerebral nerves were also attacked finally in a case of 
anterior chronic poliomyelitis (Nonne, ibid., 1891, p. 439). 
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According to Erb (Deufsck Zeitschr. /. Nerv.^ Bd. I), the pro- 
gressive muscular dystroptiies in their different forms (juvenile 
pwseudo-hypertrophic, infantile and hereditary) are to be regarded 
as a clinical unity, and differ only in regard to the earlier or 
later beginning of Hie disease and the more marked implications 
of the upper or lower part of the body. Early implication of the 
face is characteristic of Duchemie'a infantile form (Landouzy- 
Dejerine typ^). The mimetic muscles (ocular facial) are almost al- 
ways affected, %^ery rarely the ocular muscles proper. Oppenheim 
{ChariM-AnnaL, XIII, p. 38) has observed nystagmus in ^ case of 
juvenile muscular dystrophy, 

Mi>ebiu8* "infantile disappearance of the eye muscle nuclei" 
{Mttench. med. Woch.^ 1891, Nos. 3 and 4) may be regarded as a 
peculiar form of atrophy which has liecome stationary*. Ac(x>rding 
to Moebius» frequent implication of the facial and constant escape 
of the internal ocular muscles are characteristic features. 

In acute ascending (Landry's) paralysis — which is only in part an 
acute myelitis and may be due to multiple neuritis, and even furnish 
negative anatomical findings— Schwarz {Zeitschr. f. kh Med, XIV, 
p. 293) observed secondary contraction in alidncens paralysis (he 
calls it convergent strabismus), and Hoffmann {Arch. f. Pstjvh, u. 
NeriK, XV, l) noted slight ptosis. Hun and Pellegrino also re- 
ported diplopia in one case, 

Aeliard and Gunion {Jahr. f. Aug,, 1889, p. 646) observed blind- 
virithin six days, sixteen days later ascending paralysis (acute 
diffuse myelitis), and death in five months. Three large sclen>tic 
foci were found; first, in the optic nerve and tract; second^ in the 
cervical cord; and third, in the dorsal cord, in addition to numerous 
ndaiy degenerations. 
In acute myelitis Knapp {Jahi\ f. Auff,^ 1S85, p. 273) observed 
bilateral ophthalmoplegia and choked neuritis; Dreschfeld {Lancet, 
Jan. 7th, 1882), double neuritis in two cases; Noyes {Arch. f. Ang.^ 
X, 3, p, 331), also double neuritis with varying vision; Chan vel {Prog, 
Mith, 1880, No. 32), optic neuritis with considerable hypersemia, first 
on the right side, then on the left. 

In transverse myelitis Rumpf {Deutsch, med, Woch., 1881, No. 
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32) found dimmished vision and a condition "midway between 
neuritis and choked disc f the f amdic brush was attended with sur 
prising therapeutic effects. Steffan (Ber. d. Heidelberg ophth. Get*., 
18Tl>, p. 90) uhservetl temporary amaurosis, first on the left side, then 
on the right, with sHght descending neuritis followed by permanent 
hemianopsia, as forenmners of an acute transverse myelitis. 

Eye symptoms have often been reported in caries of the spiue and 
its sequelsB. Among 38 cases in cJiildren, Bull {Jahr. f. Aug.y 1875, 
p. 343) saw 40 cases of neuritis, 3S of very noticeable hyperfemia of 
the fundus, and 2 of marked anaemia of the papilla (the children 
likewise were probably ansemic). In 30 cases the pupils were large 
and very sluggish, indirating spinal irritation (spastic spinal niydri- 
ftsis). Really jiositive ophthalmoscopic findings do not appear to bo 
frequent. Abadie {Ann, d'Ocul.^ 1876, p. 85) observed double optic 
atrophy in a case of Pott's disease, prolmbly an accidental comjdica- 
tion. 

The eye symptoms which are often seen in S3'philitic affections of 
the cord are probably complications due to a similar affection within 
the cranium. 

In tumors of the spinal cord choked disc is found in the same form 
as in brain tumors but in a smaller percentage of cases. Hiil: {BerL 
kL Woch.^ 1887, No. 3) found rigidity of the pupils, at^ixia, left-sided 
ptosis and abducens paralysis in an individual who had fifteen to 
twenty cysticerci in the upper part of the cord, beneath the pia 
mater. 

In the spinal affections which are attended with paralysis, the 
same thing happens as in diseases of the nuclear region of the ocular 
muscles. Primary disea^ of the nucleus, nerrs roots and hasial 
cerebral ner^^es produces the satne symptoms as the paralysis attend- 
ing degeneration of the nerve, nucleus and muscle (poliomyelitis 
sxjperior). It is only after considering all the other circumstances, 
especially the anatomical relations of adjacent parts, that a definite 
diagnosis can be made of disease of the nucleus or nerve roots, or of 
multiple neuritis, and even then the diagnosis may be unexpectedly 
corrected at the autopsy. 

It may also be difficult to decide, in spinal-cord cases, whether we 
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have to deal with multiple neuritlB or with primarj disease of the 
motor nerve nuclei (anterior hums). Even the poBsibilitj' of a pri- 
mary disease of the muscles must be considered. If the motor fibres 
are destroyed above the nuclei (anterior horns) but the cells of the 
latter are iut^ict^ the spontaneous voluntary movements will lie 
abolished and the involuntary reflexes retained or exaggerated. The 
disorder of movement is unchanged by opening or closing the eyes, 
as the motor impulse from the cortex is no longer conveyed to the 
cells of origin of the motor nerves. 

If the centripetal spinal paths are destroyed or no longer capable 
of conduction while the centrifugal tracts are intact, the voluntary 
movements under the control of the higher senses (sight) may replace 
in part the automatic movements. If this control is lost, the disturb* 
ance of movement bet'iomes much more pronounced. In such cases, 
also, the differential diagntTflis between primary disease of the pos- 
terior columns and multiple neuritis of the nerve roots (tabes and 
pseudo-tabes) may be difficult. The ophthalmc^opic findings (gray 
atrophy or axial neuritis of the optic nerve) may prove decisive. 

Injuries of the Spinal Cord. 

Wharton Jones states that affections of the optic nerve are fre- 
quent after i n juries to the spinal cord. Among seventeen rapidly fatal 
cases AUbutt (Lancet^ 1870, I, p. 76) saw no changes in the fundus; 
among thirteen chronic oases eight showed varying degrees of hyper- 
semia of the papilla; this appeared so much earlier, the higher the site 
of injury to the cord. Vision wa-s impaired very little and despite 
the long (1 luxation there was much more tendency to recovery than 
to a transition into atrophy. Hence it was due probably to a vaso- 
motor paralysis. Almost everj^ extensive injury to the cord at once 
produces vasomotor paralysis and rise of temperature upon the side 
of the motor paralysis; this may tenninate in trophic disturbances, 
AUbutt never found true neuritis, but Firth iPracfitionet% May> 
1886) claims to have seen double optic neuritis in an injury to the 
lower cervical and np]Ter tlorsal spine, with temporary paresis of the 
right arm. Fowler (Joum, / Ophth.^ Jan., 181)1) observed the 
gradual development of double optic-nerve atrophy after an injury to 



900 



THE EYE m RELATION TO DISEASE. 



the spine, followed first by paralysis, later by weakness of both legs* 
This was possibly a mere coincidence. 

In concussion of the spine (railway spine) eye sjnnptoms are quite 
frequent. In part, they are unconnected with the cord (retinal hem- 
orrhages, atrophy of the optic nerve, etc.); in p^irt they belong i<o the 
so-called " traumatic neurosis in part they are due to irritable weak- 
ness of the sympathetic system, eapecitilly of its vasomotor functions. 
Sclimaus {Virch. Arch.^ 122, 3, p. 48 T) has found notable anatom- 
ical changes in spinal concussion, such as necrosis of the nervous 
elements with or without destruction of the neuroglia, and later, 
columnar degenerations, softenings, formation of cavities, etc. In ad- 
dition larger and smaller blood-vessels may be torn, so that the term 
concussion is insufficient in many cases. 

Injuries of the lower cervical and upper dorsal cord produce cor- 
responding oculo-pupillarj^ and vasomotor s>*niptoni8 of irritation or 
paralysis. The latter are more frequent and may develop from pre- 
ceding irritative sjTnptoms. These phenomena may be important in 
making an accurate local diagnosis, especially in stab wounds. 

T^ophoneitroses, 

The tropboneuroses form a transition between the central and 
peripheral diseases of the nervous sj^stem, T^hey are often due to pe- 
ripheral diseases, but may also be central in origin. The latter is un- 
doubtedly true, for example, of syringomyelia (formation of cavities 
in the cord) in which, apart from trophic disorders, spastic muscular 
paralyses, general vasomotor and secretory disturbances and the char- 
acteristic partial disturbances of sensation, there are also sympathetic 
(vasomotor and oculo- pupillary) ocular disorders, such as increased 
or diminishtKi secretion of tears, one-sided sweating (rarely abolition 
of sweating) of the head. The presence or absence of oculo-pnpiUury 
symptoms may possess a local diagnostic value. Syringomyelia 
sometimes exhibits bulbar symptoms, such as abducens parab'sis and 
nystagmus, and in the later stages optic neuritis and impairment of 
vision. Concentric narrowing of the field of vision has also been 
noticed. In seven cases Dejerine and Tuiland {Semaine M^d., 1890, 
No. 30) found considerable narrowing of the visual field, especially for 
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green (up to 10°) ; the ophthalmoscopic appearances were normal. 
They believed that hysteria coultl be positively excluded in these 
cases. 

Morvan's disease — symmetrical panarities (paronychia) terminat- 
ing in necrosis — apjjears to be merely a variety of syringomyelia. 

In the other trophoneuroses the symptoms on the part of the sym- 
pathetic or the sensory nerves may predominate. There may or may 
not be definite anomalies or diseases of certain organs^ such as the 
thymus, thyroid and pineal glands, although we are unable to 
offer any explanation of the supposed connection. 

In acromegaly or hypertrophy of the terminal parts of the body 
(Pierre Marie's disease*), the eyelids are occasionally affected, in ad- 
dition to the fingers, toes, nose, ears, lips, cheeks, tongue, chin, penis, 
clitoris, u^'^ula, xiphoid process, nipples, etc. The affection occurs in 
various combinations but is almost always symmetrical. It consists 
essentially of a thickening, and to a less extent of elongation, of the 
affected l>ones and soft parts. This distinguishes it from partial 
giant groH*th, which is usuallj- not so symmetrical and is generally 
notic^ble at an earlier age. Acromegaly does not begin until the ag© 
of thirty or fortj' years^ after general growth has ceased. Atrophy 
of the thyroid and hypertrophy of the hypophysis cerebri are often 
mentionetl ; persistence of the th}Tnus gland is frequent but not con- 
stant. There are often pains and other nervous disturbances in the 
growing parts^ in which peripheral neuritis and disease of the vessels 
have heen found. 

In this disease Rurmont {Centr. f. Nerv. Psych., p, 38) 

observed double choked disc tei-minating in blindness. Minkowsky 
{Jahr. /. Aug., 1887, p. 305) found slight exophthalmus on both sides 
and considerable t1 is turban ce of vision with defects in the field; the 
ophthalmoscopic api>earances were normal. Minkowsky believes 
that these symptoms were due to pressure of the enlarged liv*pophys!3 
on the chiassm. Morax {Arch, de NenroL^ XVII, p, 430) saw optic 
neuritis in acromegaly. He also mentions a number of hysterical 
symptonjs (concentric narrowing of Ihe field of vision, monocular 
|K>lyopia, micropsia, macropsia, etc.). 

Maisonneuve {Prog. Med., May 16thJ891, p. 413) observed double 
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exophthalmua} but the elongated and thickened lids still covered tbe 
eyes. The eyes were situated nearly in front of the orbit and could 
be easily luxated in front of the lids. In addition the pupils, which 
were of normal size, did not react to light, while the reaction to ac- 
comtnodation and convergence was intact. The fundus was hyper- 
lemio; central vision was slightly impaired^ the visual field and 
color sense were normal. 

It is evident that the enlarged hypophysis cerebri may occasionally 
produce all the eye symptoms of a non-infectious brain tumor and 
local symptoms corresponding to it« situation, i.e., visual disorders 
which point to an affection of the optic tract and chiasm. This oc- 
cured in Bignami'sand Bury's cases {NeuroL Centra p. 20). 

A condition similar to acromegaly, but more diffuse, less confined 
to projecting parts and unilateral, is found in the very rare affectioii 
known as hemi-facial hypertrophy. The eye, orbit and lids mayalao 
take part in this hypertrophy. Hankel {Berl. kL Woch.y 1884, No. 
34) observed a total staphyloma comese. But as the lids could not 
be closed this woidd naturally result from an infectious keratitis 
and have no relation to the general hypertrophy. Ziehl (Virch* 
Arch., 1891, p. 92) found in right-sided facial hypertrophy 
marked myopia and convergent strabismus on the same side, I 
have observed a similar case : extreme myopia and extensive choroidal 
changes in the enlarg:ed eye on the side of the facial hypertrophy. 
Shieck {BerL kl, Woch.^ 1833, No. 45) observed hypertrophy of the 
lower lid alone, while the eye was normal. 

Progressive facial hemiatrophy is a much more frequent disease 
than the above. It begins, as a rule, with the symptoms of unilateral 
irritation of the cervical sympathetic, which gradually passes into 
paralysis. Then progressive atrophy develops in all the tissues of one 
side of the face with the exception, perhaps, of the bones. In ad* 
dition to vasomotor and txiulo-pupillary paralytic symptoms (ptosis, 
myosis, enophthalmus), we find that the integument of the lids grows 
constantly tliinner, finally cicatricial in appearance, and is sometimes 
pigmented; the eyelashes and eyebrows become gray and fall out. 
On account of the cicatricial retraction of the integument of the lids, 
the eye is not sufficiently covered and is exposed to all sorts of ia- 
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juries. In other cases the orbital fat atrophies and the ej© sinks deep 
into the orbit (Henscheii, Jahi\ f. Auff., tH83, p. 3Ul; Kueater, Berl. 
kL Woch., 1883, No. 10 j Virchow, ih, 188Q, No8. 20 and 3G). 

Sometimei?* however, oculo- papillary irritative symptoms are 
found in advanced hemiatrophy* For example, Seeligmueller 
{Deutsch. Arch. /. kl. MefL, XX, p. 10 1) found enlargement of 
the left pnpil and the palpebral fissure in left facial hemiatrophy^ 
both symptoms were intensified by pressure on the superior cervical 
ganglion. 

Total or partial paralyses of the trigeminus with corresponding 
anaesthesia occur with comparative fi'equency in facial hemiatrophy. 
They may even lead to neiu-oparah^tic keratitis (Graff, Jahr. /. 
Aug., 188L1, p. 263). Graff's case, however, was complicated with pro- 
gressive paresis on a syphilitic basis, and began with conjunctival 
hemorrhages. Peripheral ansesthesia of branches of the trigeminus 
(usually traumatic or due to inflammatory processes in the vicinity) 
may also be the starting-point of the disease (Ruhemann, Centr, /. 
kl Med., Jan. 5th, 18810- 

The beginning of the hemiatrophy may be attributed not infre- 
qvieutlyto traumatism, either with injury to the sjTupathelic (Moe- 
bius, BerL kl Woch., 1884, No. 15; Eperon Nicati, Arch. d'Ophth,, 
1883, pp. 193, 42:i) or a fall upon the head (Delaware, Jahr, Aitg,^ 
1880, p. 37f5). The atrophy sometimes occurs in the course of a single 
nerve, for example, the left supra-orbital nerve (Karewski* BerL kl. 
Woch.f 1883, p. 549) or is confined to one temple, wnth coincident 
hypertrophy of the upper lid (Elstor, Rev. de Med., 1888, p. 200). 

The following symptoms have been occasiooally observed: choroi* 
ditifl and myopia in a girl aged twelve years (Kalt, Jahr, /. Aug., 
1889, p, 517); ptosis, divergent strabismus, cataract, impaired mobil- 
ity of the eye, contracted pupil as the result of an inflammation of the 
maxilla which was also the cause of the hemiatrophy (Ruhemann, 
Central, f. kl. Med., 1889, No. 1) ; small light patches in the fundus 
of both eyes in a ease of left hemiatrophy fSpitzer, Wimi. med. Blaett.^ 
1885, No. 1). [These patches were probably a congenital anomaly. 
I have found the same condition accidentally in a patient who con- 
sulted me coucerning atropine m^'driasis.] Eperon (/.c.) saw, upon 
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the side of the hemiatrophy, diminished vision and concentric nar- 
rowing of the field, with an atrophic spot in the macular region. 
Kahler {Prag. med, Woch,^ 1881, No. 6» 7) describes a hemorrhage 
into the vitreous; Hirechberg (vide Virchow, l.c) observed in the 
retina the remains of an inflammatory affection and sudden cylin- 
drical svTelling of the two veins which pass outward, with rosary- 
like expansions. 

Flashar {BerL kL Woch,, 1880, Ko. 31) describes a double 
neurotic facial atrophy ; upon the side which was most affected the 
reaction of the pupil was lostj and there was divergent strabiamus, 
with amblyopia and atrophr of the optic nerve. 

According to Notbnagel [Xmtr. Cent m IbL, p. 320) there 

are two forms of facial hemiatrophy, one due to lesions of the sym- 
pathetic^ the other to lesions of the trigeminus; the latter have been 
•demonstrated anatomically. Id my opinion both nerves are always 
affectedj although the lesion of one sometimes predominates, some- 
times that of the other. 

3. Diseases of the Nerves. 

Diseases of the peripheral nerves rai-ely affect the eye, unless they 
belong to that organ or are adjacent to it. 

Multiple NeuritiSt 

I.e., more or less acute interstitial inflammation of the nerves, giving 
rise to secondary degeneration and finally atrophy of the nervous 
elements, occurs occasionally after all forms of infection. It develops 
after poisoning, especially of a chronic character (arsenic, alcohol, 
lead, etc.), after acute (typhoid fever, influenza) and chronic infec- 
tious diseases (syphilis, general carcinosis, etc.), as the result of 
constitutional anomalies (diabetes) or organic diseases (cirrhotic 
kidneys). It may even constitute the principal symptom of an in- 
fectious disease, as in beri-beri or kakke. The symptoms vary ac- 
cording as the anterior or posterior roots, the nerve plexuses or the 
peripheral nerves are chiefly affected. 

When the posterior roots of the spinal nerves are most involve<l, 
specially if the inflammation is ascending in type, the symptoms 
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may be very similar to those of tabe6 (pseudo-tabes) , As a general 
tlilDg the course is more rapid than that of true tabes. If it begms 
acutely with fever and with par®athesia3 and pains which pass rapidly 
into anffisthesiEB and motor digarders, a mistake is liardly possible. 
But if the infiammatorj^ process in the nerve roots runs a very chronic 
course, a differential diagnosis may be very di6ficult, unless aided by 
the etiology or certain eye symptoms. 

Any disturl>ance of vision which may be present depends mainly 
upon an axial neuritis of the optic nerve, and consists of central sco- 
toma with color disturbance which is so characteristic of toxic ambly- 
opia. This does not occur in tabes, or, at least, very rarely. Other 
forms of visual disturbance are rare. The ophthalmoscope alfto shows 
the findings which are characteristic of toxic amblyopia, viz., gray- 
iah-red opacity and obliterated borders of the inner (nasal) half of the 
optic nervGt with atrophic discoloration of the outer half where the 
fibres to the macula lutea are located. These findings may also be 
present without any notable disturbance of vision. 

The absence of true spinal symptoms, particularly myosis and re- 
flex rigidity of the pupil, is also characteristic of multiple neuritis. 
Other paralyses of the ocular muscles may be present if the nerves 
at the base of the brain are attacked. Nystagmus is rare becau^ it 
does not follow inflammation of the nerves and must result from com* 
plications. 

If the anterior roots are mainly attacked, we find stationary and pro- 
gressive (amyotrophic) muscular paralyses, which are distinguished 
with difficulty from those due to an affection of the anterior horns of 
the spinal cord. This category includes acute ascending paralysis 
(Landry's paralysis), which may occur as a primary affection of the 
cord or as a primary multiple neuritis. Ocular symptoms are only 
present accidentally and cannot be utilized in differential diagnosis. 

Oculo-pupillary symptoms occur in the iuferior tj'pe of combined 
amyotrophic paralysis of the arm (paralysis of the hand, forearm and 
triceps, with pronounced affection of sensation) if the nerve roots or 
the spinal cord itself have been implicated. The oculo-pupillary fibres 
from the cord to the sympathetic pass through the seventh and eighth 
cervical and first dorsal nerve roots. If these become impermeable, 
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ptosis, myosis and enophthaJmus, either separately or in combination, 
will be preBent un tbe same side. If they are the site of spasm or 
neuralgia, spastic mydriasis is often noticed, with or without dilata- 
tion of the palpebral fissure and exophthalinus. If the affection is 
located peripherally in the brachial plexus, these symptoms will he 
absent because the plexus proper no longer contains oculo- pupillary 
fibres. 

lu the superior type (shoulder-arm paralysis, without notable 
disturbance of sensation), vasomotor disturbances are often seen in the 
face, if the nerve roots have been involved. They are absent in pure 
paralysis of the plexus. 

Diseases of the Trigeminus. 

a. Inflammations of the first branch of the trigeminus^ extending 
to its terminal ramifications, may give rise to herpes. In addition 
to neuralgic pains there is more or less disturbance of sensation and 
even complete anaesthesia. For the sake of convenience the different 
forms of herpes of the eye will be discussed in the cliapter on diseases 
of the skin. The infectious inflammations of the cornea which often 
attend herpes may also present the signs of neuro-paralytic keratitis. 

In one case of herpes zoster ophthalmicus Dagiienet {Hec. 
d'Ojjhth.j 1877, p. 117) found optic neuritis with swelling, exudation 
and very sinuous veins, later, ati-ophy of the optic nerve with V = ^, 
It is possible that the ophthalmoscope would furnish positive re- 
sults more often than is generally assiuned. But hypereemia of the 
fundus must not be regarded as of special importance, because it is due 
to the diminution of intraocular pressure which is usually present. 
Paresis and paralysis of accommodation and mydriasis have been 
observed repeatedly, Uhthoff {Jahr, f. Aug.^ 1886, p. 450) noticed 
cessation of the lachrymal secretion in neuritis of the trigeminus. 

b. The ocular branches may take part in trigeminal neuralgia, 
and then redness of the conjunctiva, increased lachrymal secretion, 
slight swelling of the lids, photophobia, etc, are frequent symptoms. 
On the other hand the pains (ciliary pains) may radiate into other 
branches of the trigeminus. 

In all neuralgias, hut especially in those of the trigeminus, dilaia- 
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tion of the pupil is often found corresponding to the mydriasis after 
cutaneous irritation. In a casa of severe neuralgia of the first and 
second branches of the nerve, Gerhardt (Arch. f. kl. Med,^ XVI, 1 
imd 2) found slight hypersemia of tii6 retina and an arterial pulse in 
the eye on that side. 

C, A very interesting affection is the so-called neuro-jmralytic 
keratitis which occurs in anfesthesia of the trigeminus. This is a 
form of progressive infectious corneal ulcer which is peculiar in 
several respects. Many regard it as a proof of tlie existence of special 
trophic fibres in the first branch of the trigeminus. 

In ansesthesia of the cornea it is very often found that ulcerative 
keratitis develops spontaneously, after a longer or shorter period, in 
the exposed part of the cornea. The ulcer Ijecomes infected, enlarges 
slowly but constantly, and may lead to complete destruction of the 
cornea. It may also recover at any stage^ particularly when the 
anaesthesia disappears. The course is peculiarly asthenic; the in- 
flammatory reaction of surrounding parts is absent or abnormally 
slight, and this is evidently the cause of the j>eculiar progressive 
course. Similar affections are observed in herpes cornea, starting 
from the ulceration, and occasionally in Basedow's disease. In both 
cases the cornea is usually insensible. A similar condition is fotmd 
in the marantic or desiccation keratitis after the profuse diarrhcBn 
of childhood, cholera, etc. 

Special trophic fibres in the trigeminus have been very generally 
assumed in ejcplanation of this peculiar course of neuro-paraly tic kera- 
titis. It was found that the inflammation did not develop when the 
innermost fibres of the trigeminus were spared on section of the 
nerve (Meissuer), According to Gaule the condition does not 
develop if any fibres escape; he assumes that this is owing to the 
fact that under such circumstances the sensibility of the cornea is 
subsequently restored. 

Keuro- paralytic keratitis occurs only in peripheral amesthesias of 
the trigeminus and also after destruction of the Gaeserian ganglion. 
It does not develojj when sensory conduction is interrupted cen- 
trally (Magendie), even after the cornea has been entirely insensible 
for years. 
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Snellen advanced the first weighty argument against the exist- 
ence of special trophic nerves. He shovred that the disease doe© not 
develop when it m jKissible to protect the cornea against all external 
irritants and injuries, 

Ferrier {Lancet, 1888), who observed neuro-paralytic keratitis in 
anzesthesia dolorosa^ regards the former as an irritative condition 
analogous to the latter. But we are hardly warranttid in regarding 
a purely functional disorder (pain) as co-ordinate with a very mate- 
rial anatomical change. 

Gaule {CmtralbL /. Physiol,^ 1891, p. 16) has recently describe*! 
visible changes in the corneal corpuscles and circumscribed necrosee 
and foci of proliferation of the epithelial cells, which follow immedi- 
ately upc»u division of the trigeminus. He attaches great importance 
to ihe consequent distiu-banc^ of the nutritive currents in the cornea, 
giving rise to an insufficient supply of fluid to the cornea and to relative 
dryness. This is favored stiU more by the insufficient winking 
movements. He denies the existence of special trophic fibres, because 
no centrifugal fibres pass to the cornea. He regards tlie corneal cor- 
puticlea as the terminal organs (preferably organs of origin) of the 
sensory fibi-es. After division of a sensory nerve its cells of origin 
at the periphery are destroyed in the same way that the cells of ori- 
gin in the muscle nucleus degenerate after division of a rqotor fibre. 

Two points must be kept in mind: 1. The interruption must be 
situated in the peripheral nerve. 2, The disease does not develop if 
an external injury to the cornea with loss of substance can be avoided. 
We may state, accordingly, that neuro-paraljtic keratitis is an in- 
fectious inflammation resulting from a traumatic loss of substance in 
the cornea, and which runs a peculiar course on account of the inter- 
ruption to conduction in the centripetal nerve tracts. 

The nutrition of the uninjured cornea is evidently not impaired on 
account of its insensibilit}', but under pathological conditions the 
corneal tissue reacts differently. The absence of vessels is th© 
ground of the difference between the cornea and other tissues. If 
infection occurs after a loss of substance in a vascular tissue^ its 
products act directly on the vessels and produce the well-known 
changes which lead to stasis, emigration of white bloocl globules, etc. 
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In the cornea, when rendered insensible from peripheral causeB^ this 
takes place only to a slight extent, and only becomes more marked 
when the process approaches its margin (demarcating inflammation) . 
In the normal cornea the stimuli which are conveyed centripetallj^ 
evidently act upon sympathetic ganglion cells, whence a direct influ- 
ence is exerted upon the vessels of the adjacent tissues, particularly 
the conjunctiva. In normal nutrition this influence is less prominent 
becauee it takes place mainly from the intraocular tissues (uvea) ; 
the vascular reflexes in question are perhaps presided over by the 
ciliary ganglion. In pathological processes, on the other hand, in 
which the vascular tract of the conjunctiva is chiefly affected, the 
case is different. The vascular changes in the conjimctiva which 
occur in infectious inflammation of the cornea are greatly di- 
minished or abolished when the sensory conduction between the 
cornea and sympathetic is interruptetl. 

Moreover, the corneal corpuscles from which the regeneration of 
the destroyed tissue must take place liecome necrotic, as Oaule has 
shown, after division of the trigeminus. Hence, the regeneration 
is only possible from the cells of the conjunctiva, and as a matter of 
course takes place very slowly, particularly in complete anaesthesia 
of the entire cornea- It will tiike place much more readily if con- 
duction alone is interrupted while the nerve fibres remain intact. In 
the latter event the corneal corpuscles probably also remain intact. 

Whether the centripetal stimuli reach consciousness is immaterial. 
It is sufficient that they be conveyed to the ganglion cells of the 
sympathetic. An equally slight influence is exerted when centrifugal 
sympathetic conduction is interrupted centrally from the sympathetic 
ganglion, as happens in the oculo-pupillary and vasomotor sympa- 
thetic paralyses which are located in the cord, the roots of the spinal 
nerves, or the sympathetic ganglion. In such paralyses the nutrition 
may remain unimpaired for years, and the reaction of the tissues to 
pathological irritants likewise appears to be unchanged. It is evident 
that the conduction between these " central" sympathetic centres and 
the terminal ramifications of the sympathetic nerves is interrupted 
by ganglion cells of a lower order. 

The case is different when the sympathetic ganglion cells are 
14 
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diseased but not destroyed. A direct, continuous and anatomical 
change in tht? cellular elements of the vessels — with which the endothe- 
lium of the corneal corpuscles is co-ordinate— is then prcMluced. In such 
cases the pathological findings ai-e : dilatation uf the vessels^ changes 
in the endothelium together with the tissue changes observed after 
inflammatory irritants (accumulation of round cells, proliferation of 
the tissue cells, and formation of cicatricial tissue). If vascular 
tissues become aufesthetic, the altered reaction to injuries and in- 
fected lesions is less striking, but often distinctly noticeable. 

These statements harmonize very well with our knowledge con- 
cerning the so-called trophoneuroses : — the frequent initial symptoms 
of irritation of the S}Tnpathetic nerves, often terminating in paral- 
ysis; the onset with ausesthesife and parsestheaiffi ; or the predomi- 
nance of sensory or of sympathetic symptoms in the same disease (uni- 
lateral facial hemiatrophy, starting rarely from the trigeminus, more 
frequently from the sympathetic) ; or the fact that in the same disease 
(syringomyelia) trophic disorders may be either present or alisent (ac- 
cording as the process has involved the intervertebral ganglia or has 
remainetl confined to the spinal cord), etc. Such trophic disturb- 
ances and abnormal reaction to extc-rnal (probably also internal) 
noxioos influences are found whenever the sensory (centripetal) con- 
duction to the sympathetic ganglion, the latter itself, or its centrifugal 
fibres to the tissue cells of the vessels (macular fibres and endothe- 
lium) are interfered with. Symmetrical affections wiU develop when 
a spinal lesion extends to the nerve roots and to the spinal ganglia of 
both sides at the same level ; for example, symmetrical gangrene in 
syringomyelia. It is well known that in primary disease of the 
vessels the developmental and nutritive conditions are abnonnal, and 
the reaction to inflfunmatory and other irritants is different from 
that in other localities in which the vessels are healthy. In iill these 
cases there is either an imperfect transmission of sensory stimuli to 
the centrifugal spnpathetic fibres or a disturbance in the latter, iri- 
cluding their origin (ganglia) and terminations (walls of the vessels). 

If the term trophic nerve fibres is to be used at all, it should l>e 
applied to the peripheral ramifications of the vasomotor nerve«, and 
these are absent in the cornea. This is the very reason of its pecu- 
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liar reaction after peripheral interruption of its centripetal sensory 
conducting tracts. 

It is evident that desiccation of the surface plays no great part in 
ordinary neuro-paralytic keratitis because the latter is unilateral in 
the great majority of cases. 

Winking occurs uniformly on both sides^ even if one eye is in- 
sensible. But in the so-called marantic keratitis, in the oonieal ul- 
ceration of Basedow's disease, the insufficient moistening and super- 
ficial desiccation are important, 

Collins' case (Brit. Med. Joum., Jime 23d, 1888) of unilateral 
cataract upon the side of a complete trigeminal anaisthesia, while the 
conjunctiva and eomea remained normal, is unique. Perhaps it was 
a mere coincidence in an hysterical ansBsthesia. 

Diseases of the Facial Nerve. 

In peripheral facial paralyses and spasms, not confined to single 
branches, the external ocular muscles supplied by the nerve are con- 
stantly affected. In central affections the so-called ocular facial (orbi- 
cularis palf)ebrarum and frontalis) is often not involved, in others it 
alone is affected (page 33). 

Guinon {Rev. de MM.^ 1887, No. 0) found concentric narrowing 
of the field of vision in convulsive tic. The foi-mer is not due to 
the latter, but both are probably 83rmptoms of the same nervous 
affection. 

4. Functional Neuropsychosis, 

This term inchides a series of diseases of the nervous system in 
which material anatomical findings are absent, or, if present (as in 
chorea), act only as an indirect cause by remote action upon the nerve 
fibres and cells. The findings in the eye have an unmistakable sim- 
ilarity in all these diseases. We will devote our attention mainly to 
concentric narrowing of the field of vision with or without color 
disturbance and with or without disturbance of central vision. 
This is evidently a peripheral disorder of conduction in the optic 
nerve. 



THE EYE IN RELATION TO DISEASE. 



Hysteria. 

As a matter of course eye symptoms are not wanting in the varied 
clinical history of hysteria. They include disturbances of sij^ht^ 
paralyses and spasms, disorders of sensation and secretion^ peculiar 
associated sensations {atidiiioji color ee) anil the like. 

a, Disturbances of sight ; bilateral or, much more often, unilat- 
eral amaurosis. The reaction of the pupil to light may be retained or 
lost ; its size often changes without known cause. The ophthalmo- 
scopic appearances are uonuHl, In unilateral blindness with intact 
reaction of the pupil to light we may be led to suspect simulation, 
especially if simulation testa show that the apparently blind eye pos- 
sesses normal vision when the patient thinks he is seeing with the 
good eye» and also that the good eye is blind when he believes that 
he is using the blind eye (for example^ in tests with prisms or the 
stereoscope). In such cases the presence of other undoubted hysteri- 
cal symptoms may be very imiJortant. Such cases undoubtedly oc- 
cur, but it may be very difficult to make a differential diagnosis be- 
tween unilateral hysterical blindness and simulation^ even if tlio 
individual has not the slightest object in simidation. 

Unilateral amblyopia is much more common than complete blind- 
ness, but double amblyopia is much rarer. The amblyopia occurs as 
retinal anaestlie.sia (page 32), a more or less marked concentric nar- 
rowing of the field with or without imimirment of central vision and 
with or without disturbance of the color sense corresponding to the 
narrowing of the field of vision. This may even proceed to color- 
blindness and total color-blindness, but then central vision is usually 
more or leas impaired. 

In hysterical disorders the boundaries for the different colors may 
be entirely abnormal; red is recognized farther toward the periphery 
than yellow, etc,, or the curves of the different colors cross one an- 
other. A large part of these anomalies is explained hy the sudden de- 
velopment of the affection. If, coming suddenly; red, orange yelluw 
and yellowish- green are perceived in the same intensity of shade, it 
makes no difference which name I apply to any of these colors ; if 
the same disorder of color sense develops slowl}^ and gradually, cer- 
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tain data for differentiation are furnished (viz., optic atrophy). But 
this explanation does not suffice for all cases. Some resemble the 
** disorder of the perception of colore" (page 33), and others mock all 
efforts at explanation. 

According to Charcot a characteristic sign of hysteria is the uni- 
lateral concentric narrowing of the field of vision with more or less 
impairment of central vision and of color preoeption (v. Graefe's an- 
esthesia retinee, vide Leber^ " Handb. d. Aug,," V, p. 980; Foer- 
ter's kopiopia hysterica, ibid.^ YII, p. 89). It is usually only a fea- 
ture of a general hemiaiiiBsthesia of the same side ; occasionally this 
is confined to the face and neck. As a rule it is associated with an- 
a^i^thesia of the conjunctiva and cornea, but the latter never termi- 
nates in neuro'paralytic keratitis. According to FerCj anse&thesia of 
the conjunctiva is always present, but this statement is probably 
exaggerated. 

If the amblyopia is bilateral it is moi-e pronounced, according to 
Charcot, on the side of the hemianaisthesia. According to Gilles tie 
la Tourette, hysterical disorders of vision are always bilateral, but 
are almost always more marked on one side. 

Tlie same remarks hold good in regard to examining for simula- 
tion in hysterical amblyopia as have been made above concerning 
hysterical amaurosis. According toMoravesik {NeuroL Cenitxtlbl.^ 
1890, p. 230) peripheral stimuli^ such as dropping ether upon the 
arm, etc., enlarge the visual field by a few degrees ; joy enlarges, sor- 
row contracts it, etc. Vision can sometimes be improved by wear- 
ing any kind of glasses (if they do not diminish vision for distance), 
evidently- by arousing a certain amount of innervation on the part of 
the patient; plane glasses;, weak prisms, etc., are often su:fficient for 
this purpose. 

According to Charcot hemianopsia does not occur in hysteria; 
hence scintillating scotoma {ophthalmic migraine) is only an acci- 
dental symptom; it occurs in the hysterical as often as in the non- 
hysterical. Landolt has observed hemianopsia, however, and in one 
of his cases, unilateral amlilyopia had been diagnosed by others. His 
cftses were not pure, however, l>ecause the ophthalmoscope showetl 
abnormal findings. Glorieux ( Jahr. f, Aug,, 1887, p, 395) reports 
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a case, in a boy agetl eixteen years, of right hemiao^thesia and tem- 
porary right hemianopsia. Rosenstein {CentralM.f. Aug.^ 187D, p. 
361 ) otjserved a bitemporal hemianopsia. But such cases are so rar« 
that we are inclined to suspect a comph cation. 

Hallucinations also occur and are very similar to those of alco- 
boliam. They are, correctly sptjaking, illusions and are due to a false 
interpretation of objects perceived entoptically. 

A rarer hysterical symptom is imilateral or bilateral diplopia 
monocular polyopia without oorresponding findings. No sulEcient 
explanation has yet been offered, although there is much in support 
of the assumption of partial or irregular contraction of the ciliary 
muscle (Charcot and Parinaud). Astigmatism may be produced 
in the same way. (Borelj Afck, f. Aug,^ 1880, p. 253). [A case of 
monocular polyopia in each eye, sometimes passing into tetvopia, he- 
cause the two eyes did not always co-ordinato in their movements, 
came under my notice. It was due to astigmatism, eombinetl with 
latent strabismus convergens, in an extremel}' hysterical woman. 
By suitable glasses, both cylindric and prismatic, and general tretit- 
ment the symptoms were removed. — Ed.] Photopsia, hemeralopia, 
unilateral hemianopsia (?), micropsia (paresis of accommotlation), 
macropsia (spasm of accommodation), scotoma, etc., have also lieen 
reported, but they are not at all characteristic of hysteria. Finkel- 
stein {Jahr. /. Aug,, 1886, p. 292) claims to have seen two cases of 
paracentral scotoma, similar to that of Hirschberg's alcoholic am- 
blyopia, 

Occasional mention is made of colored hearing (audition coloree) ♦ 
i.e., certain letters, tones, or words, when heard, produce a coinci- 
dent sensation of color. A still rarer condition may be called 
"sounding v ision," in which the sight of certain colors produces a 
certain jierception of sound. 

Hysterical disorders of sight almost always begin suddenly, may 
last for any length of time, and usutdly disappear suddenly. 

6. Among the muscular disorders of the eye, spasms are frequent 
while paralyses are remarkably rare. Duchenne {Gaz. lies H/qy,^ 
l*iiT5» p. 082) observed only one case of hysterical paralysis of an eye 
muscle; in addition to other paralyaee there was temporary paresis 
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of the rights and later of the left abducens. Double abtluceus pare- 
Bis is also mentiontxl in Roeder's case {MonatsbL /. Aug., Nov., 
1891). Moebius denies the occurrence of paralysitsof the eje muscles 
10 hysteria, and regaMs them as traiunatic. 

Besides paresis of the abducens, uncomplicated ptosis occurs in 
hysteria. Schaefer finds it {Arch. /. klin. J/ed., Ed. Y) a frequent 
symptom of hysteria in children. 

This restriction of hysterical paralysis to unilateral or bilateral 
abducens paresis and ptosis furnishes food for tbought. It appears 
much more probable to me— although I have not seen such cases — 
that the abducens paresis should ha called a spasm of convergence. 
If we may also regard, as is extremely probable, the ptosis m the re- 
sult of paralysis of the sympathetic (perhaps of spasm of the orbicu- 
laris) then we would be jitstified in maintaining that paralysis of 
single external muscles of the eye does not occur in pure hysteria. 
Slight paresis of all the external mtiseles may in reality be a condition 
of alight spasm j in both cases the mobility in all directions is mod- 
erately impaired, 

Pareses an<l paralyses seem to occur in the smooth internal muscles 
of the eye, especially the ciliary muscle, although the diagnosis is 
not always easy. For example, in marked concentric narrowing of 
the field with diminution of central vision and spasm of the sympa- 
thetic, it is not justifiable to conclude forthwith that immobility of 
the iris to light is due to paralysis of the sphincter pupiUffi. 

Tonic and clonic spasms of the orbicularis palpebrarum (blepha* 
rospasm) are often observed \ they may or may not be attended with 
pain. Some of the cases described as ptosis are probably due to spasm 
of this muscle. Spasm of accommodation often combined with ma- 
oropsia is also observ-ed. 

An occasional symptom is spastic contraction of both internal 
recti (spasm of convergence). We have already observed that many 
BO-called abducens paralyses may l>e attributed to the same condition. 

Constant twitching of the upper lids, repeated about twice a 
second, is said to Ije a very characteristic symptom. It is probably 
due, like nystagmus, to weakening of the motor cortical innervation 
to the muscles. 
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Apart from bystem-epileptic seizures, conjugate deviation is rare 
(Griffith, Jahr,f, Atig,, 1888, p, 41(j, Si cases; Forst, ibid., 18B4, p. 
680). 

Variations in the size of the pupils^ without known cause, is said 
to be quite frequent. In Doimth'a case {Neurol. Ceutr.f 1892, p. 
15(>) there was periodic^ hysterical paralysis of the pupils and ac- 
commodation, which was cured by hypnotism. It is doubtful whether 
the Gam t>elongB to this category, because atropine was found in the 
possession of the patient. Rapid changes in the fulness of the ves- 
sels of the iris may be the cause of this pupillary s}Tnptom. 

The membranes of the eye may also be " hysterogenic*' and con- 
tact with them may provoke attacks. According to Gilles de la 
Tourette (Ann. (VOcy Oct., 1891, p. 266) this is true of the conjunc- 
tiva, cornea, inferior lachrymal duct and the mucous membrane of 
the lachrymal sac, 

c. Among the disorders of sensation, anaesthesias of the integu- 
ment of the temples and eyelids, of the conjunctiva and cornea, are 
quite frequent, and may be associated with retinal an^stliesia. Con- 
tact with the insensible cornea may provoke an abundant secretion of 
tears (Gilles de la Tourette). It has been maintained that the pupil 
on the anaesthetic side is larger than on the other, but this is not true 
of all cases. According to Fere the iris on the aneesthetic side has a 
darker color, and this does not change on transfert (that is, when by 
the influence of suggestion abnormal sensations are transferred to 
the opposite side of the body), but there are also frequent exceptions 
to this rule. 

Parjesthesi(B of all kinds are often observed in the eye. Hjper- 
aesthesia of one side of the face, including the lids, conjimctiva and 
cornea, and with or without photophobia, is also a frequent symptona. 
Vision in the Iiypersesthetic eye is sometimes increased. 

Pains around and within the eyes are very common. Apart from 
all the forms of migraine, which possess no characteristic features, 
the most frequent are the ao-called ciliary pains, i.e., jmins in the 
eye radiating toward the forehead, temple, teeth, etc>, and occurring 
spontaneously or after attempts at accommcMlation, The region of 
Uie ciliary body is sometimes tender to the touch, as in cyclitis. AJ- 
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though these pains render almost ©very function of the eye impossible 
and are extremely intractable to treatment, nothing is found objec- 
tively. These '* ciliary pains without findings" constitute a part of 
Foerster*s kopiopia hysterica. They are identical with Donders* 
painful accommudation, Nagel's hypergesthesia of the ciliary mu^le^ 
8chenkra hysterical eye pain, and Homer's neuralgia bulbi. 

d. Among the principal disorders of secretion maybe mentioned : 
epiphora without discoverable cause (frequent), disorders of the sweat 
secretion, blue sweat (chromliidi"osis) , particularly of the eyelids, etc* 
The so-called (edeme bleu des hyst^riqnes is oedema combined with 
dilatation of the vessels. 

These symptoms may occur in every possible combination. They 
usually begin suddenly and disappear in the same way ; they change 
from the right side to the left, and may last a very short or very long 
time. When unilateral, they may usually be made to disappear and 
be transferred to the other side (transfert) by means of various man- 
ipulations, such as contact with a magnet, with certain metals, etc. 

Eye symptoms, parti cularlj" the unilateral concentric narrowing 
of the field of vision^ may be produced by touching certain parts of 
the skin with vibrating timing-forks, or, when present, these symp- 
toms may be cured by looking through colored glasses, etc- 

While the absence of objective findings is characteristic of aU 
hysterical affections, it is to bo noted that occasionally we find trophic 
disturbances, such as hemorrhages, vesicles on the skin, falling out 
of the nails and hair, etc. This furnishes a certain relationship to 
diseases of the sympathetic, in which these s>Tnptonis occur more 
frequently, Atrophic processes in the muscles, w^hich could hardly 
be attributed to disuse, have also been reported. 

Leber has also found objective changes in the optic nerve in the 
amblyopia with concentric narrowing of the field which, according 
to Charcot, is characteristic of hysteria. On account of the impor- 
tance of these flntlings with regard to the theory of hysteria, I here 
reproduce Leber's report: 

"A woniaD. it4- 46 years, from Grieainger'a clinic. Amblyopia hysterica 
without ophthnlmcwccipic changes. R. , hardly lingers at 1'; L., H. I, Jaeger 
No. 5, with ditficulty- Concentric narrowing of both visual fields. Slight 
double abduc^nB {tarests (spaetn of convergence?) . AnseHthesia of the left side 



918 



THE EYE IN RELATION TO DISEASE. 



of face, &t titnee complete left hemiaDsestheeia, and iTr^knesB of the left side of 
the body. Death from eepticfemia after removal of a Bmall tumor in the left 
axilla which waa falt^ely regarded as a Deuroma. Post tnortem fiudinga tiegati ve 
as regards the primary disease. The optic nerve, chiasm aod tractus appeitrtnl 
entirely normal to the naked eye ( !) . After hardening, transverse section of botii 
optic nerves itninediately in front of the chiasm showetl a narrow gray band, 
which did not stain w ith gold, and cousieied of nerve bundles which in iiart 
were entirely atrophic, in part contained a few ijiedwUate*! fibres among thenon- 
iM(?dnUated, atrophic fibres. Hie other nerve bundles stained nnifonnly with 
gold, but on teasing, a few atrophic filjrea were found, and also Bome amyloid 
corpuscles. Nearer to tlie eyeball a series of sections showed a sontewliat lighter, 
more yellowish color, starting at the periphery, and this was gradtially lost 
Hardly any changeii were found here with the microACOiie. In the tractiis a 
moderate number of amyloid corpuscles were imbedded in a very thin, super- 
ficial layer, composed of fibres running in a gomewbat circular direction ; in this 
region the pial sheath was infiltrated quite abundantly with lymph corpusclee, 
which also filled the perivascular spaces. On account of the mild grade of these 
changes it wasdifficult to ascertain their extent and mode of development. Hie 
impression produced was that of a nutritive disturbance of the superficial bund tee 
starling from a slight perineuritis. This was entirely inadequate to explain the 
marked amblyopia. " (The changes found by Leber evidently exceed tlie slight 
a'TOphy of the peripheral bundle of the optic nerve which, according toFuchs, is 
constantly present) . 

I regard these positive anatomical findings as extremity impor* 
taut. While the motor, sensory and secretory symptoms of byBteria 
permit ouly a qualified local diagnosis, a positive diagnosis may b© 
made of the location of the visual disorder which, according to Char- 
cot^ is characteristic of hysteria. This disorder is identical with that 
obser\*ed in interference with conduction in the optic nerve, and its 
frequent unilateral occurrence proves that it is peripheral in origiQ. 
In the entire central organ beyond the entrance of the optic nerve 
into the chiasm there is no locality in which a lesion can produce 
unilateral disturbance of vision. 

As hysterical symptoms have been generally regarded as central, 
Charcot and his pupils have been led to assume a decussation of the 
uncrossed optic nerve fibres Ijehind the chiasm and the primary- optic 
ganglia, in order to explain unilateral visual disorders by central 
cauees. Such an assumption is anatomically indefensible. Lanne- 
grace also assume an action upon the vessels of the eye, not upon 
the optic fibres, in the unilateral visual disorders which he produced 
experimentally by certain injuries of the brain. 

Even if the cause of the visual disorder per se is central, it acta 
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peripherally upon the organ of sight at the spot close to the chiasm 
where Leber found the periphery of the optic nerre atrophic and many 
nerve fibres destitute of medulla. This finding appears to me to be 
entirely sufficient to explain the visual dinorder. The absence of viai- 
ble ophthalmoscopic changes is expkiioed by the fact that the fibres 
are not destroyed but that the medulla is wanting in places; in addi- 
tion the central artery of the retina entera the optic nerve mucli far- 
ther forward. As a result of the absence of the medullary sheath 
the conduction to the central organs is interfered with or abolished. 
The condition is similar to that of the degenerated patches in multiple 
sclerosis. In the latter affection the ophthalmoscopic appearances 
may also be negative or be entirely disproportionate to the severity 
of the disorder of vision, even ttioiigh the sclerotic focus is situated 
immediately behind the entrance of the nerv^e into the eye. In hys- 
teria, however, the peripheral bundles of the optic nerve are mainly 
affected, in multiple sclerosis the axial bundles. 

We moreover find symptoms of pressure on the nerve at the point 
of passage through the optic foramen. The imfiortance of the bouy 
foramina through which nerves pass has long been known. If it 
happens in the optic nerve, why may not peripheral preesure symp- 
toms in other nerves l)e produced during their passage through nar- 
row bony canals? Macroscopicalh' these changes might be invisible, 
but nnder the microscojie thej* would appear as partial absence of the 
medullary substance and finally slight atrophy. During life these 
chemges might he much more marked than after deaths when the 
pressure, especially that exercised by the vessels, becomes much less. 
It is hardly the result of pure accident that those nerves which do 
not pass through bony canals, viz., the motor nerves of the eye, are 
BO very rarely or never affected by hysterical paralysis. 

As each side of the body has its own vasomotor nerves, the possi- 
bility of unilateral disorders is thoroughly assured , 

1. If we assume that the peripheral nerves at the point where they 
pass through bony canals are by very slight pressure made incapable 
of conducting peripheral stimuli to the central nervous system or of 
conveying motor impulses in the opposite direction, this constitutes 
a predisposition to hysteria. On account of the pressure the fluid 
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medwUary substance will be pressed away in the unyielding bony 
canal. On account of the consequent impairment of conduction the 
transmission of stimuli will be interfered with to a greater or less ex- 
tent or even abolished. It is also possible tbat a centripetal stimulus 
may be conveyed ti* the primary ganglia but is too weak to reach the 
cortex (consciousness), for example, in unilateral hysterical amuurosia 
with normal reaction of the pupil to light. The favorable result of 
rest cure in hysteria supports, to a certain extent, the theory of an 
insufficient amount of medullary substance in the nerves, although, 
dB a matter of course, this does not constitute a proof. 

Under such circumstances the sudden api>earance and disappeai*- 
ance of symptoms, with complete restoration of fxmction^ woiild be 
easily explained; and the phenomenon of transfert would sdao be un- 
derstood more readily. It would be equally plain that, after pro- 
longed duration, nutritive disturbances and changes may develop, 
particularly in the nerves themselves. 

It is well known that the function of the peripheral nerves, as well 
as that of the fibres of the central nervous system, does not begin un- 
til they acquire a medullary sheath. In different nerves and systems 
of fibres this takes place at different periods of fa^tal life or only after 
birth. The investigation of such conditions has been very important 
in ivgani to our knowledge of the anatomy of the centr^il nervous 
system (Flechsig) . It is also well known that when the axis cylindera 
of the nerves are intact but the medullary sheath is wanting in places 
(sclerotic patches in the optic net*ve^ Uhthoff), the function of the 
nerve maj^ be notably impaired or even abolished, without correspond- 
ing ophthalmoscopic findings. This disturbance of function can 
only be due to imperfect isolation of nerve conduction, and in fact 
the oils, among which the medullary substance must be included, 
have been found to be the best insulators for tbe electrical current. 

This assumption of disturbetl function by imperfect isolation pro- 
8upi>oses conduction in the nerves in two directions, and this really 
appears to take place. In sensory nerves the centripetal conduction, 
in motor nerves the centrifugal conduction, takes place in the axit? 
cylinders, the return conduction in the neuroglia. It baa bc«n proven 
anatomically and experimentally that the optic nerve, which really 
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constitutes a part of the brain, contains an approxiraately equal num- 
ber of centrifugal and centripetal fibres {tnde p. 13). If the insulat- 
ing medullary substance is removed at any part, the same condition 
ijs created as in the grounding of a telegraph wire ; the current only 
flows between the point of irritation (or stimulation) and the point 
of intemiption. If the break is not complete, further conduction is 
always considerably weakened or takes plac^ only when tlie current 
is unusually strong, etc. If the break takes place, for example, in 
the inter\^ertebral foramina, sensory stimuli will no longer be con- 
veyed to the cord, but they may still give rise to the external reflexes 
in the domain of the sympathetic nerve. Motor impulses will not 
only fail to reach the muscles but will also exert no influences on the 
vasomotor nerves. 

2. *' The predisposition" is sometimes supplemented by slight ex- 
citability of the vasomotor system in whole or in part, — for example, 
the reflex inhibitory influence of the central organs upon the vaso- 
motor nerv^es may be enfeebled or abolished and the vascular reflexes 
thus increased. All the conditions are then furnished which are 
necjessaxy to explain the larger part of hysterical symptoms. We 
can also understand how hysteria may suddenly develop, if the pre- 
disposition is present, after an injurj^, a stroke of lightning, a fright, 
etc. It is only necessary* that compiratively trifling causes shoidd 
produce contraction or dilatation in certain of the larger or smaller 
"veesels, to a degree insufficient to interfere notably with nutrition, 
but suflSeiently pronoimced to interfere with or abolish conduction in 
certain nerves. 

These vascular changes may affect any part of the nervous system 
and, as the result of increased or diminished supply, may give rise 
to abnormal nutrition and to consequent increased or diminished ex- 
citiibility to centripetal stimuli and to increased or diminished centri- 
fugal innervation . The points of pred ilection are evidently the nerves 
which pass through canals, where an enlargement of the vessels is 
apt to give rise to interference with or abolition of conduction. If, 
in a case of unilateral disorder from dilatation of the vessels (for ex- 
ample, hemi anaesthesia), a comparatively slight stimulus (application 
of a metal or magnet) is employed, this may give rise, on accotmt of 
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the increased vascular reflexes* to ooDtraction of the TesseLs and thus 
to restoration of conduction. This may even give rise to dilatation 
of tbe vessels at the corresponding part of the opposite side of the 
biKly and thus produce the phenomenon of *' trauefert, " but the condi- 
tions are not always so simple. 

I have purposely spoken of contraction and dilatation of the vesr 
sels, not of sjmsm and paralysis. The latter will produce much mope 
severe symptoms, but aa a matter of course it is difficult, and oHau 
impossible^ to draw a sharp line between them. Moreover, transitions 
also occur, as, for example, from hysteria to epilepsy. On the other 
hand, the transition of purely functional hysterical conditions into 
trophic disorders has also been occasionally obs^erved. 

Apart from its conduction to the central organs, every peripheral 
stimulus exerts a direct influence on the vessels of the irritated part. 
Each function may be disturbed independently of the other. In addi- 
tion to other " reflex inhibitory*' fibres, the central organs contain some 
which have a tonic action on the vessels and inhibit the direct vas- 
cular reflexes. It is well known that the exclusion of an entire cere- 
bral hemisphere also causes symptoms of unilateral sympathetic 
jmralysis in the face, and particularly ditatation of the vifssels. If a 
sensory stimulus is not conveyed to the central organs, we shall find, 
in addition to the disturbance of sensation, increased vasomotor re- 
flexes, a very frequent symptom of hysteria. 

If a paralysis has lasted for some time, the conviction of the im- 
possibiHty of performing the movement may become so firm that it 
can no longer be innen^ated spontaneously even if conduction has 
been restored. In such cases the movement would be possible as an 
involuntary reflex. 

It is also conceivable that, despite the existing interference with 
conduction, very violent sensory impressions would excite vigorous 
innervation, which would overcome the obstruction and the otherwise 
impossible movement would be performed, 

A further proof of the mainly peripheral character of hysterical 
paralyses and anmstbesias is the fact that the voluntary as well as the 
involuntary movements are paralyzed, and that peripheral stimuli 
do not excite involuntary motor reflexes. 



DISEASES OP THE NERVOUS SYSTEM. 



m 



The hysterical paralyses resemble central paralyses from tlie fact 
that the interference with conduction takes place very close to the 
exit of the nerves from the central organ, where the nerve bundles 
are still arranged in the same way as in the central organ itself. The 
distribution of the nerve fibres to tbe individual branches of the nerve 
and the muscles takes place peripherally. Hence, as in true central 
paralyses, it is rare to finil single muscles paralyzed in hysteria. 
Usually a group of muscles or an entire limb is paralyzed. 

The cortical nature of hysterical disorders is disproven hy the 
fact that in general convulsions (hystero-epilepsy) consciousness is 
not abolished, as a rule, as it is in true epilepsy. 

Such a case, for example, as that reported by Kiepert (unOateral 
loss of sight and hearing, myosis and dilatation of the retinal veins 
on the same side) is explained veiy readily by dilatation of the small 
vessels on that side. I know of no lesion in any part of the brain 
which could produce such a combination of symptoms. 

Without denying the occurrence of central disorders in hysteria. 
I believe that the majority of symptoms are better explained hy an 
injurious influence acting upon the peripheral nerves. Who knows 
how many cases of ovarian tenderness are really due to tendemens 
of the sacral nerves? It is well known that ''ovarian pain" occurs 
even in men. So long as hysteria was regarded as occurring almost 
exclusively in females, it was plausible to connect it with the uterus. 
But now that it has been observed so often in males, and since it has 
been recojjinizetl that it may develop suddenly {traumatic hysteria) 
from violent emotional excitement^ the old term should be abandoned. 
On account of its brevity, however, the word hysteria will hardly l»e 
replaced by a more suitable one, for example by vasomotor neuropa- 
resis multiplex variabilis, which best corresponds with the real con* 
dition. In time anatomical changes will probably be found more 
frequently in purely hysterical symptoms, esix^cially if they have 
lasted for a long time. These changes should be lookal for, not in 
the central organs, but in the peripheral nerves, especially at their 
passage throxigh narrow canals. 

I have really dilated upon hysteria to a greater extent than ac- 
cords with my purpose in this work. But I desired to show that the 
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logical coneideration of a single symptom — here the hysterical disor- 
der of vision — may lead to the most important deductions concerning' 
the nature of a hitherto obscure disease. In hysteria, accordingly, 
we have to deal with abnormal processes of innervation in the sym- 
pathetic, on the one hEmd with insufficient unconeciuus action upon 
the latter by the central organs, associated with voluntaiy motor im- 
pulses (page 120), on the other hand with exaggerated vasomotor re- 
flexes. The fact that hysterical individuals lose less blood, when 
cupped, than others, I explain by increased vascular reflexes after 
cutaneous irritation^ and not, as does Gilles de la Tourette, by per- 
manent vascular spasm. 

TYaumatic Neurosis, 

So-called traumatic neurosis is regarded by some as a special form 
of disease, but its separate existence is denied by others. Its symp- 
toms consist of the mechanical results of the Injury (for example, 
paralyses of the ocular muscles in fractures of the base of the skuU, 
unilateral and bilateral disturbances of vision ami blindness witli 
subsequent atrophy of the optic nerve in Assures through the optic 
foramen, etc. ) and of symptoms which are regarded as characterifitio 
of hysteria or neurasthenia. Many observers, accordingly, speak of 
traumatic hysteria, neurasthenia, etc., and this really corresponds 
better to the actual conditions. The French writers also deny the 
existence of a special traumatic "neurosis." 

Among the symptoms frequently mentioned are : general tremor, 
even when the patient is not watched, intensified action of the heart, 
insomnia, increase and inequality of the tendon reflexes, muscular 
wasting, twitching of muscular fibres, vasomotor disturbances of all 
kinds, etc. Leaving out gross changes and solutions of continuity, 
these symptoms undoubtedly result, in part, from material changes 
in the spinal cord (capillary hemorrhages, corkscrew- shaped, t.f,, 
torn axis cylinders, etc,). The symptoms either terminate in 
recovery or in progressive atrophic processes {so-called railway 
spine). 

According to Oppenheim Die traumatischen Neurosen, " Ber- 
lin, 1889), unilateral and bilateral concentric narrowing of the field 
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of vision with Dormal ophthalmoscopic appearances is the most im* 
portant symptom, and this is confirmed hy BenotHct» Moebitifl» and 
Jolly, Schultze, Hitzig^ and Rurapf oppose these views, imd Mundt4 
remains sceptical. Although the concentric narrowing of the field 
, of vision is simulated more or less frequently, the investigations of 
Wilbrandj Uhthoff, Nieden^ and others prove that it does occur after 
traumatism (ride Bruns, SchmidVs Jahrh.y 1801, p. 81; Neurol. 
Centr.^ lyOS, p. IIS), According to Bemhard (Detifsch. med. 
Woch,^ 1888, No. 13), concentric narrowing of the field may even bo 
the sole symptom of a traumatic neurosis, but this is denied by otbeni. 
In one case Fischer {Arck^ f, viwg., XXIV, 2, p. 171) found exag- 
gerated reaction of the pupil to light (dilator imralysis?) together 
with pronounced concentric narrowing of the field of vision. [An 
instance of this kind was imder my notice for about six weeks. The 
fields were about 20^ in diameter and the optic nerves exeeueively 
hypersBmic. — Ed.] 

In the majority of cases it ib evident that the traumatism catitieft 
an outbreak of bj-Bteria in a predisposed individual. The main via- 
tial symptoms of this traumatic hysteria are conoentric narromng of 
the field of vision, blepharofipasm (especially in injuries near tba eye) 
ajid, in addition, disorders of the ootaneoiu} lesuibili^. 

The trauma need mit be very mwm or act upon t)ie entire body. 
For example. Lasagne (JoAr. Aug,, 187S, p, reporte the eaae 
of a girl, aged fourteen yearn, iii whoro the o«itljreak of bytfteru oc* 
curred after a handful of Hand bad been thrown agaioNt her right eye. 
It began with a hh^bsumfeam which hyited four montiai;, and wm 
by other ■yntptoms. 
Indeed, a rvikat fright la mlMmi to produce the diaeaae. Falk- 
lenetetn (Devtmh. med. WotA,^ W9U P- reporte the caae fd a 
of thirteen jma» ia wham aii0alml amhtyopia and ixaioigitrio 
aamnriog of tefiaM of ir|iioBd0vielo|w^ fright at heiiig 

thMieoed wm a bfeody kniie. 

It la not jai^iiahii to 4ia0tem tfiwnwalir bjalaria after an tnjoty 
Mlrfe Mowfi^ of tfaoMd of TIM. Heitedoca 
fuBuw Ihiil Mtniinwi irfll atimji rranlt fmn thr fmipmf flir 
ibe«|MfiefiiiSBn. A iligfat beoiORbasa at tiiia a|M3i 
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may compress the optic nerve temporarily and later may be oom- 
pletely absorLed- 

lo addition^ we must always remember that the symptoms which 
are regarded as characteristic of traumatic neurosis may be occ&- 
stoned by other causes (for example, mimcular tremor and accelerated 
action of the heart by drinking strong black coffee, smoking strong 
cigars, etc.). Rumpf*3 symptom » viz., acceleration of the pulse on 
pressure upon imiuful spots, can only decide the question when pains 
are really present or are simulated. 

Hypnosis and Sleep. 

All the symptoms of hysteria may be produced by suggestioai^ 
and intentional hypnosis may produea hysterical attacks. These 
circumstances render a relationship between these conditions proba- 
ble, although they are entirely distinct. 

Careful observation of the eye symptoms also throws a certain 
amount of light upon the hypnotic state. 

Heidenhain mentions spasm of accommodation (especially on fix- 
ing shining objects) as the first sign of heginning hypnosis; after a 
while the pupil dilates but reacts vigorously to light. Foerster 
found the fundus normal at this stage. According to Luys and Bac- 
chi, redness of the papilla and increased fulness of the retiual vessels 
(vasomotor sympathetic paresis) are present in later stages. 

Opinions differ in regard to the conditions of the pupil in more 
advanced stages, for example, in catalepsy. According to Tambu- 
rini and Sepilli the pupil is constantly dilated and does not react to 
light ; according to Fere it dilates and contracts during cataleptic 
slf^ep* according as the individual is directed to look at distant or 
near objects. In " waxen flexibilit}'" Rumpf foxmd wide separation 
of the lids, mydriasis and moderate exophthalniusj i.e., irritation of 
the sympathetic. During catalepsy Struebing found the eyes rotated 
upward, the pupils dilated and sluggish, etc. 

It is an interesting fact that Berger obtained dilatation of the pnpil 
after strong sensory irritation even in the most profound hypnotic 
(deep. Hence the sensory-sympathetic reflex arc {vide p. 120) is pot 
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disturbed, and csonduction outside of the cranium and spinal canal is 
intact. 

Among the frequently observed, hyperffistheeias is increased vis- 
ual power. 

Among suggested symptoms the most interesting one to us is 
blindness. The pupils are then moderately dilated and the reaction 
to light is almost abolished. Blindness with abolition of the reaction 
of the pupil to light is undoubtedly a peripheral symptom. The cau- 
sal condition must be located on the peripheral side of the chiasm. 
We are at once reminded of the optic foramen, and are inclined to 
place the visual diBturbance, as regards its mode of development, 
parallel to that which occurs spontaneously in hysteria. 

In every sjjontaneons activity of the will there is also an uncon- 
scious cerebral action upon the vessels of the nerves of the limb or 
organ employed, and this evidently has a tonic vaso-cons trie tor effect. 
When the function of an entire cerebral hemisphere is excluded the 
signs of sympathetic paresis are also present. Function of the hem- 
isphere accordingly exerts a tonic action on the sympathetic. If one 
organ of special sense is chiefly employed in cod scions acts, the tonic 
action of the brain is exerted cfaiefiy on this organ, and the reverse 
is true of the other organs of special sense, whose impressions are 
neglected » For example, if the eyes are mainly employed in atten- 
tive reading or writing, a tonic action is exerted upon the vessels of 
the optic nerve (probably also upon those of the eye as a whole), while 
the opposite condition obtains, for example* with regard to the ves- 
sels of the auditory nerve. If the latter dilate in the bony cjmal, 
conduction in the acoustic nerve will be interfered with to a greater 
or less extent by the more or less complete displacement of the medul- 
lary substance. The auditory impressions reach the central organ 
in a much less intense degree and are consequently perceived by the 
brain much less distinctly. As a matter of course conduction is not 
entirely interrupted. As soon as attentioo is again paid to auditory 
impressions, the tonic influence of the brain upon the vessels of the 
acoustic nerve again comes into play, and perhaps less intense vis- 
ual impressions may be neglected. 

The phenomena produced by suggestion in hypnosis develop spon- 
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taneously in hysteria. In the latter there is evidently an entire or 
partial loss of the influence of the central organs on the sympathetic, 
which constricts the vessels, and of the vascular reflexes after sensory 
stimuli. For this reason hysterical individuals, despite the similar- 
ity of the phenomena, are not especially well adapted for suggestion, 
although easily put into a condition of purely passive hypnosis paas* 
ing into catalepsy' and somnambulism {grande hysterie^ Charcot). 

The color-blindness of hypnosis corresponds in the main to the 
color disturbances observed in hysteria- 

If, for example, any one is hypnotized by attentive fixation of an 
object, the attention is concentrated upon the organ of vision ; the 
other impressions of special sense are entirely neglected and finally 
hardly enter consciousness, I assume that now, in addition to tlie 
functional activity of the entire visual apparatus, a certain degree of 
vascnilar contraction develops in the latter while the opposite condi- 
tion obtains in the other sense organs. As a result of this, interfer- 
ence with conduction is produced at the places where the sensory 
nerves pass through unyielding bony canals, by the displacement of 
the medullary substance, Final ly» the sensory impressions are no 
longer conveyed to the central organ. If the eyes are now closed, 
the brain no longer receives any impressions^ and sleep occurs in the 
same way that a completely anfeethetic individual, who is also deaf, 
falls asleep when the eyes are closed (Struempell) . 

This leads us to consider the question of the nature of ordinary 
aleep. The theories that it is due to exhaustion, to the accumulation 
of products o£ disassimilation, to the necessity of a stage of rest dur* 
ing which new energies are gathered, are no longer tenable. Mauth* 
ner believes that sleep results from interference witli conduction in 
the central gray matter, so that the cortex is separated centripetiilly 
and centrifugally from the peripherj'. He bases his theorv* mainly 
on the fact that sleep l>egins with ptosis, which he regards as a nu- 
clear paralysis of the levator. In fact, there is more or less complete 
interference during sleep with conduction between the cerebral cor- 
tex and the periphery, but, as in hypnosis, this may take place in the 
peripheral nerves. 

While falling asleep we first notice subjectively that the puke ia 
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much fuller; this is especially noticeable in the vessels of the head 
on account of the more or less horizontal position. In sensitive indi- 
viduals the pul^tion of the carotids in the petrous portion of the 
temporal bone may b© so annoying that it even interferes with fall- 
ing asleep. There seems to be a general relaxation in the tonus of 
the sympathetic fibres to the vessels. The drooping of the lids, 
which Mauthner interprets as a nuclear paralysis of the levators, is 
an evidence of the insufificient action of the sympatlietic, as is also 
proven by the coincident contraction of the pupils (sympathetic ptosis 
andmyosis). Pilcz { Wien. med. Woch.^ 1891, p. 835) also calls at- 
tention to the latter phenomenon. On simply closing the lids the 
pupils dilate, but in sleep they are contracted. 

The general dilatation of the vessels can only exercise an effect in 
closed spaces from which something can be displaced. This will be 
mainly noticed, in nerves which pass through canals^ as circum- 
scribed displacement of the medullary substance. This will be 
the more marked, the finer the fibres, e.e,, in the sensorj' nerves 
ajid nerves of special sense which possess tiuer fibres than the motor 
nerves. Hence stimuli which affect the peripheral sense organs ^vill 
first be conveyed feebly to the brain, finally not at all, and hence no 
motor impulse will result. This is not disproved by the fact that 
certain motor functions, for example, respiration, continue during 
sleep. Inspiration is not due to i>eripheral stimuli but to the irrita- 
tion of the excess of carbonic acid in the blood of the medulla oblon- 
gata, and this is naturally the same in the sleeping and waking con- 
dition . 

Awaking occurs either spontaneously or as the result of a vigorous 
peripheral stimulus (sensor)^ impression from the outside, fulness of 
the bladder, etc.) which is able to overcome the resistance to conduc- 
tion, and is converted in the brain into a motor impulse. This causes 
a contraction of the vesaels, by means of which the conduction in the 
nerves is again restored. The opening of the eyes which occurs on 
awaking must he regarded as the result of the action of the sympa- 
thetic. 

Hence, sleep will be mainly prevented, on the one hand, by exter- 
nal irritants, pain, etc., which are continuously conveyed to the brain 
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and do not allow general dilatation of the veBsels to occur, and on 
the other hand by irritative conditions in the cortex, as, for exauiplef 
at the onset of so many forms of insanity which induce constant in- 
nervation impulses and thus cause contraction of the vessels. An 
obstacle may also be furnished by rigidity of the walls of the vessels, 
because the effect of the increased blood pressure is notahh* weakened 
by the impaired distensibility of the vessel. This probably occurs 
quite often in old age. 

Hypnotic sleep differs from ordinary sleep by the existence of the 
possibility of " suggestion/' i.e., centripetal conduction is evidently 
not diminished as much as in natural sleep. Sensory impressiona 
are still conveyed to the cortex, but are so enfeebled that they are re- 
garded not as impressions from the external world but as developing 
in the brain itself. The speech of the operator is mistaken for the 
individual's own "inward" speech, and is treated as if the thought 
Were a spontaneous one. The fact that any one who has made up 
bis niiud to rise at four o^clock in the mornings and awakes at this 
time without any outside assistance, is as astonishing as if he does 
the same thing because it was suggested during hypnosis. This is 
also true of one who resolves to perform a certain action after a defi- 
nite interval, and does so at the proper time. It is well known tJiat 
such actions may also be suggested (post-hypnotic effects). 

These brief hints do not eicplain the whole of hypnotism. But it 
is important to note again that careful study of an eye symptom may- 
be decisive as regards the interpretation of hitherto mysterious con- 
ditions. I will make one more suggestion. Attention has already 
been calle<l to the fact that the nerves of senstition and special sense 
contain finer fibres than the motor nerves. Hence, in equal dilata- 
tion of the vessels, the centripetal paths will be more interfered with 
than the centrifugal tracts. The motor impulses from the cortex 
may therefore still be manifested in an approximately nomial man- 
ner, while the sensory impressions from the outer world are conveyed 
to the cortex in a very imperfect manner or not at all. Hence they 
will have little or no effect upon actions except upon those to which 
the attention has been directed. Such are the words of the operator. 
On account of the interference with conduction they are very much 
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weakened on reaching oonaciousness and are then treated as if they 
had developed in the individual's own brain. Under such assump- 
tions the explanation of the phenomena of suggestion offers no diffi- 
culties, and the explanation of somnambulistic conditions is also 
made easier. 

Neurasthenia. 

In addition to a few other symptoms such as, for example, fibril- 
lary tremor of the rauseles, eye symptoms are among the most im- 
portant objective signs of neurasthenia. In a large number of cases 
we find the often-mentioned bilateral concentric narrowing of the 
field of vision with or without color disturbance and with or without 
impairment of central vision. At the same time there is rapid ex- 
haustion of the visual apparatus, swimming before the eyes, some- 
times cloudy vision, — symptoms which are due in part to the rapid 
exhaustion of the nervous visual apparatus (anaesthesia retinae asso- 
ciated with hyjiereeBthesia) , in part to weakness of the muscle of ac- 
commodation and of the internal recti during cou\'ergence (astheno- 
pia accommodativa and muscularis). According to some writers 
(Schweigger, Foerster, Wilhrand) there are frequent changes in the 
size of the field of vision, or the latter narrows in a spiral direction 
during the examination, in accordance with the incretising exhaus^ 
tion. 

The pupils are said to be often dilated although the reaction to 
light is intact or even exaggerated. The size of the pupils is also 
said to change frequently, independently of the entrance of light, of 
convergence or accommodation. According to Loewenfeld, Pelizieus, 
Beard and others, the pupils vary in size although no organic disease 
is present. This s}Taiptom is usually a temporary one; the pupil of 
one eye may always be larger or both pupils may alternate in this re- 
gard. But if the inequality of the pupils is constant and lasts a long 
time, a serious disease of the brain, particularly general paresis, is 
usually impending. We should then inquire whether paralysis of an 
ocular muscle has not been noticed, or whether the patient has not 
Buffered from some disease in which such symptoms are common (al- 
burainuria, sj^philis, etc.). 



THB EYfl IN RELATION TO DISEASE. 

A frequent symptom is inability to close the lids entirolj, when 
standing with the legs together ( Romberg *s experiment). Although 
the lids cannot be closed completely, fibrillary twitchings appear very 
quickly in the orbicularis. According to Loewenfeld {Miiench, med. 
Woch.^ 1891, No. 50) this also occurs on standing with the legs sep* 
arated and even in the sitting position. Apart from weakness of the 
orbicularis this symptom is evidently due to spasm of the sympa- 
thetic. Voluntary motor innervation is enfeebled, the sympathetic 
reflexes are increased. The former corresponds to the weakness, the 
latter to the irritability; both together to "irritable weakness." 

The pulsation of the retinal arteries, which was seen occasionally 
by Eaehlmann, is also probably due to the influenca of the sympa- 
thetic. 

From these remarks it is evident that the diagnosis between neu- 
rasthenia and mild grades of hysteria may be difficult. According 
to Loewenfeld concentric narrowing of the field of vision and circum- 
scribed ansesthetic patches of skin, which are so frequent in trauma- 
tic hysteria, are not observed in typical traumatic neurasthenia. Due 
weight must also be attached to the absence of hysterogenous points 
in pure neurasthenia. 

Like all other neurasthenic phenomena the eye symptoms are due 
either to general weakness and rapid exhaustion of muscular inner- 
vation (orbicularis, internal recti, ciliary muscle) or to increased 
sympathetic reflexes (contraction with or without subsequent relaxa- 
tion) . The latter cause probably explains the imperfect closure of 
the lids, the pupillary symptoms, and probably the disturbance of 
vision. The coincident occurrence of both kinds of symptoms, the 
irritable weakness, is the characteristic feature. 

Perhaps the sympathetic symptoms also include the conjunctival 
hyperemia and dry catarrh, which is often present. Its charactor- 
istic features are : heaviness and impaired mobility of the lids, sensa- 
tion as if sand or some foreign body were lodged beneath the lids, a 
feeling as if the lids were lightly glued together. This condition is 
such a frequent one, however, that it cannot be utilized in making a 
diagnosis. 
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Hypochondria . 

Like other parte of the body the eye may also be the source of 
complaints in hypochondria, although^ in my experience, this does 
not happen very often. Hyperasmia of the conjunctiva, beginning 
presbyopia and c^itaract are probabl}' the most frequent tangible 
causes. Musc£e volitantes and, much more rarely, vitreous opacities 
visible with the ophthalmoscope, may give rise to the fear of threat- 
ening blindness. 

Thorough exanii nation of the eye is imperative in every case, es- 
pecially in view of the fact that the complaints concerning 63*6 symp- 
toms usually have some material though often trifling substratima. 
Even in those individual whose complaints have been declared un* 
founded by other physicians, I would recommend careful examination 
of the periphery of the fundus with feeble illumination and in the 
erect image. 

Epilepsy. 

Very many ophthalmoscopic examinations have been made in epi- 
leptics. At the beginning of the disease, and when the attacks are 
rare, the appearances are nonnal, but during its further course ve- 
nous hyperemia develops in the fundus, particularly in the retina. 
It is an interesting fact that Aid ridge found the hyfjeKBmia diminish 
under the use of potassiiun bromide and iodide, and a^ain increase 
after their discontinuance. Koestl and Niemetschek regard the 
venous pialse as a constant symptom of epilepsy, but this is so fre- 
quent in healthy individuals that no weight can l>e attached to it. 
Those who have examined large numbers of epileptics also mention 
other ophthalmoscopic findings, such as neuritis, neuro-retinitis and 
atrophy of the optic nerve. But these conditions are complications 
which stand in no relation to pure epilepsy. 

The results of ophthalmoscopic examinations during the attacks 
are more interesting. Immediatel}'^ before an attack, while the 
patient was complaining of dazzling, Horstmann {Jahr, /. Aug., 
1874» p. 427) found considerable hyperaemia of the papilla and dila- 
tation of the retinal veins. Raehlmann (Ber, d. Heidelberg ophth. 
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Ges., 1887) noticed vigorous pulsation of all the venous trunks oQ 
the papilla immediatelj before the attacks. The latter could be fore- 
told by the ophthalmoscopic examination. 

During the attack Koestl and Niemetschek found in one cam 
elight dilatation of the arteries and contraction of the veins, Allbutt 
fonnd hypersBmia of the fundus three times and anaemia three times 
during and soon after the seizure. 

During the convulsions, in one case, Aldridge found the papilla 
markedly inject^tl and the arteries dilated; immediately afterward 
there was striking pallor and narrowing of the arteries* The nor- 
mal condition was restored with returning consciousness. 

Homer {Jahrb, f, Aug.y 1874, p. 426) found enormous venous 
congestion during the height of the convulsive stage. Bovel {t6i<i., 
1877, p. 229) found the papillee very hypersemic, not infrequently to 
an unequal extent, during and aft«r the attacks. 

Ill three cases Tebaldi noticed striking contraction of the vessels 
immediately after the attacks. 

During the status epilepticus* immediately before the beginning 
of the seizure, I found (Ber. d. Heidelberg, ophth. Ges., 1877) that 
the arteries were narrow and regained the normal calibre when the 
attack ceased. In addition* the size of the opbthalmoeoopic image 
varied by fits and starts (spasms of accommodation) . 

In a similar case Leber (ibid^) found the fundus entirely normal. 

The condition of the retinal vessels varies, accordingly, during 
the seizures. They either show no change, or their condition is the 
same as that %vhieh must be assumed to exist in the cerebral vesselB 
(arterial spasm), or the opposite condition obtains^ viz., hypersemi'i 
during the attack, which slowly subsides and must be regarded as 
eollaterai- The latter condition is the most common one. 

The hemorrhages into the lids and beneath the conjunctiva, which 
develop not infrequently during an epileptic convulsion, may some- 
times be an important proof of the actual occurrence of a convulsion. 

The eye may also lie affected in other ways. A vifiual aura may 
aj>pear prior to the beginning of the attack. This may consist of an 
elementary subjective impression of light, siich as seeing colors or 
flames, or it may form a complicated halluciuatiun. According to 
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Hugblings Jackson all colors may appear, from red to violet. Hil- 
bert {Arch^ f. Aug.^ XV, p. 419) reports intense yellow vision lasting 
twenty-four hours before the convulsion. The visual halhicinations 
which appear as aur^e may be repeated regularly in the same man- 
ner. For eicample, I observed a young man who, prior to each at- 
tack, saw French soldiers who always apiwared in the same direc- 
tion. While on sentry duty during the war be suddenly found him- 
self in the immediate vicinity of a detachment of French soldiers and 
was compelled to beat a hasty retreat. After his safety was assured 
he had the first attack, and since then they have al ways been preceded 
by the aura de*icribed above. 

Spasms of the ocular muscles in the form of associated movements 
of both eyes, rolling movements and conjugate deviation are frequent 
symptoms of an epileptic attack. I have been able to demonstrate 
with the ophthalmoscope clonic spasms of accommodation during a 
convulsion. During the clonic stage Beevor saw rotation of the head 
toward the right and conjugate deviation of the eyes to the left ; later 
the opposite condition was noted. Nystagmus and variations in the 
size of the pupils (hippus) are sometimes observed during and aft^r 
the attack. Simple conjugate deviation of the head and eyes is so 
frequent that Witkowski {Arch. f. Psych, u. Nerv,^ IX, 3, p. 443) 
even regards it as a constant initial symptom of every epileptic attack. 

Rudimentary attacks may consist either of part symptoms of a 
real attack or of symptoms which constitute the aura of real attacks; 
for example, blue vision with obscuration of sight (Hughlings Jack- 
• son), double blindness (Heineraann, Christensen). I have seen uni- 
lateral concentric narrowing of the field of vision advancing to com- 
plete blindness and lasting several minutes (spasm of the central 
artery of the retina) , and unilateral micropsia (spasm of accommoda- 
tion) ; also peripheral ocular symptoms, alternating with convulsive 
attacks. Nieden {Jahr. f. Aug,^ 1888, p. 305) regarded sudden ob- 
scuration and concentric narrowing of the field in both eyes, with in- 
ability to move the eyes upward, as a rudimentary attack, because an 
epileptic convulsion had occurred a year before, Hughlings Jack* 
son applies the term ''epileptiform, amaurosis" to attacks of blindness 
lasting a few minutes. But as the patient suffered from optic neuri- 
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lis and later became entirely blind, no relations to epilepsy Deed be 
inferred. 

After the attack, occasionally prior to the attack, ooncentric nar- 
rowing of the field of vision is reg\ilarly present on both sides, often 
with impaired central vision and not infrequently with concentric 
narrowing of the color boundaries or color-blindness (WestphaJ, 
Thomsen, etc,)- This anomaly gradually subsides. It is also found 
after almost all the epileptic equivalents. The symptom may become 
important in suspected simulation. It is more frequent than the 
symptom recommended for this puri>ose by Echeverria {Jahr. /. 
Aug, J 1881, p. 301), viz*, post-epileptic variations in the size of the 
pupil without visible cause. It is said that this symptom is also ob- 
aen^ed not infrequently in the intervals between the convulsions. 

The condition of the pupils during the attacks varies so greatly, 
even in the same attack, that no general rules can be formulated. 
The reaction to light may be intact or lost. 

In two casea of epilepsy Fere noticed infrequency of the winking 
movementjj (Stelhvag'a symptom) and retardation of the upper lid on 
looking downward (v. Graefe's symptom), although there wer^ no 
other evidences of Basedow's disease. 

Siemerling {ChariU-AnnaL, XI, p. 38f>) calls attention to the 
frequent occurrence (twenty per cent) of congenital anomalies of tlie 
eye in epileptics. He includes astigmatism, pronounced hyperme- 
tropia and myopia, nystagmus, abnormal sinuosity of the vessels and 
poor definition of the borders of the papilla. It is questionable 
whether all these conditions are congenital. 

Lundy observed an epileptic attack immediately after a cataract 
operation. On the other hand d' Abundo claims to have cured epi- 
lepsy by correction of astigmatism, Elliot Colbum and Frothingham 
by suitable convex glasses, Stevens by the operation for s<|uint, 
Pechdo, Fumagalli, and Galezowski by enucleation of an injured eye. 

All true epileptic symptoms are evidently due to spasmodic con- 
ditions in the domain of the sympathetic. 

In unilateral (Jacksonian or cortical) epilepsy, Mueller (Jahr. /. 
Aug.y 1801, p. 315) calls attention to the frequent occurrence of ocu- 
lo-pupiUary sympathetic symptoms (ptosis, myoeis, enophthalmus) in 
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the eye of the same side/ In this affection we can often see very 
clearly that one part of the cortex is attacked after another. The 
symptoms observed on the part of the eye are also cortical, such as 
conjugate deviation, scintillating scotoma, homonymous hemianopsia 
.or defects of the field of vision, etc. These symptoms are easily dem- 
onstrated because oonsciousnesa is intact. 

The term one-sided epilepsy is preferable to cortical epilepsy be- 
cause, in the ordinary form of the disease, the principal symptoms 
(convulsions, loss of sensibility and consciousness, conjugate devia- 
tion ^ bilateral visual disorders, optical aura, visual hallucinations) 
are due to the implication of the cortex, although the causal arterial 
spasm is perhaps located at the base of the brain. Nor has it been 
proven that the cause of cortical epilepsy is located in the cerebral 
cortex itself. The unilateral non-central eye symptoms all take place 
within the smooth muscular fibres of the eye and its vessels. 

In agoraphobia or " fear of places, which is undoubtedly epileptic 
in character, Nieden {Deutsch, med, Woeh-t 1S91, No. 13) demon- 
Btrated considerable concentric narrowing of the field of vision for 
white and colors during the attack. The field was narrowed to a 
third of its normal dimensions in all directions. Considerable im- 
provement occurred in a few months under the use of bromides. It 
is very possible that the nature of agoraphobia really consists of the 
paroxysmal, pronounced, bilateral narrowing of the field of vision 
of cortical origin, resulting from bilateral spasm of the corresponding 
arteries. In bilateral cortical hemianopsia from disease of the ves- 
sels a very small central field of vision is often left (vide p. 01). 
In agoraphobia which is due to temporary spasm, not to permanent 
destruction in the visual centres, the remaining part of the field of 
vision will be correspondingly greater. 

Migraine and Scintillating Scotoma. 

Migraine and scintillating scotoma are discussed immediately 
after epilepsy because the origin of both must be attributed to the 

^It ieema to me more probable that this ahotild read : EnlargeTnent of the 
palpebral fissure and pupil, and exophthabnus^ i.e., epasm of the eympatbetic, 
in the eye of the oppcwite side. 
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sj^nipatlietic Bystem. Moreover, they exhibit imdeniaLle relationg to 
epilepsy. With a certain degree of justice we may regard migraine 
as a rudimentary epileptic attack, and scintillating scotoma as a ni- 
di meiitary migraine, inasmuch as every possible transition between 
them is occasionally observed. 

In hemicrania or migraine there are very frequent attacks of uni- 
lateral, paroxysmal headache, which may last from a few hours to a 
day and may terminate in vomiting. Other symptoms on the part 
of the sympathetic are often seen, especiall)^ oculo-pupillary symp- 
toms. 

Apart from so-called myopathic migmine we distinguish, prima- 
rily, a paralytic and a spastic or tonic form; the former exhibiting 
signs of paralysis, the latter signs of spasm of the sympathetic. In 
the paralytic form we find enophthalmus, ptosis and myoeis (with 
retained but corresiiondingly diminished reaction of the pupil to li^ht), 
injection of the conjunctiva, epiphora, photophobia, etc. ThefundDs 
usually appears normal, although hyperaemia of the retinal vessels has 
been found in this form. 

In spastic or tonic migraine the palpebral fissiu^ and pupil are 
moderately enlarged, but the latter reacts to light. Distinct esoph- 
thalmus is absent or verj- rare. 

The presence of oculo-pupillary symptoms forms an important 
means of d istinguishi ng migrai ne from supraorbital neuralgia. Tliey 
are absent in the latter, but pressure upon the nerve causes pain. 
Injection of the conjunctiva, epiphora and photophobia may be pres- 
ent in lM'>th. Gerhardt claims to have seen retinal congestion and 
arterial pulsation in neuralgia. Herpes zoster is distinguished from 
both by the seasory disorders of the skin and later by the eruption. 

Among other symptoms occurring in migraine, especially the 
spastic form, Nicati and Robiolis {Gaz. deft H6p., No. 27) 

mention tinnitus aurium and subjective noises, sour smell, salty 
taste, formication, coldness and other pariesthesifB, amesthesia, mus- 
cular tremor and spasms, paralyses, loss of memory, insomnia, deli- 
rium passing into temporary insanity. In the large majority of 
cases such sjinptoms must be attributed to more or less diflfuse nu- 
tritive disturbances in the cerebri cortex. Temporary aphasia. 
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hemiplegia, conjugate deviation of the eyes and head (Allbutt, Berry), 
spasm of convergence, etc., are also observed occasionally. There 
are likewise cortical brain symptoms, although the spasm of conver- 
gence may be nuclear in origin. 

Scintillating scotoma (migraine ophthahnique of the French writ- 
ers) is a very frequent phenomenon in migraine. It is an homony- 
mous disturbance of vision, which begins with scintillations, either 
in the centre or at the periphery, and often advances to complete 
homonymous hemianopsia. The reactions of the pupil are retained 
and the ophthalmoscopic appearances are normal. The attack may 
last from a few minutes to a whole day^ and is observed particularly 
in the spastic form of the disease. 

In a much larger number of cases, however, scintillating scotoma 
occurs independently as a rudimentary attack of migraine, often 
without any known cause, sometimes from fasting, etc. It may dis- 
appear in a few minutes or in an hour without further symptoms, or 
it may be attended with one-sided pressure or pain in the head. Then 
it usually lasts half a day and not infrequently terminates in vomit- 
ing. 

Pure scintiUating scotoma is very frequent, especially in those 
who do much brain work, and the temporary* disturbtmce of vision is 
absolutely innpcuous. It may always appear on the same side or 
may change from one to the other. A notable disturbance occurs 
only in those very rare cases in which it develops on both sides at the 
same time, as happened to my former teacher, Professor Homer, on 
one occasion. In such cases, however, it may be easily recoipiizetl by 
the characteristic scintillations. [A surgeon of the United States 
army, set. thirty-fotu", who frequently suffered from migraine of a 
severe type, was entirely relieved by cylindric glasses to correct com- 
pound myopic astigmatism and the accompanying asthenopia.— Ed,] 

Hardly any other explanation is possible than that of spasm of the 
arteries of one visual sphere, but the cause of such a condition is en- 
tirely obscure. 

With advancing years migraine and scintillating scotoma become 
less frequent or disappear, probably on account of the diminished 
elasticity of the walls of the vessels. 
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So-called ophthalmoplegic migraine (Charcot) is known in Ger- 
many as relapsing or periodical paralysis of the ocular musdes {vide 
p. 7u) . This disease is improperly included under the heading of 
migraine IjecaiiKe, in the majority of crises, there are positive ana- 
tomical lesions, usually basilar neuritis and perineuritis. 

Chorea. 

This disease is one of the few in which anatomical lesiona aiB 
present with comparative frequency. Nevertheless, there are great 
diSferenoes of opinion concerning its nature. According to Germain 
See and others it has a rheumatic basis ; according to Joffroy it is a 
cerebro-spinal developmental disease and is unconnected with rheum- 
atism. According to Jackson it is due to capillary emboli in the 
region of the corpus striatimi, and indeed emboli are found not infre- 
quently in this region. But they are also found in other parts of tlie 
brain^ and even in the spinal cord. Kahlerand Pick call attention to 
the fact that these capillary emboli and hemorrhages are always sit- 
uated in such a position that they may interfere with the pyramidal 
tracts. The frequent coincidence of heart disease and chorea is well 
known. 

Two forms of chorea are recognized : o, ordinary chorea of chil- 
dren, rare in adults, and 6, the chronic progressive form in adults, 
which finally leads to severe mental disturbance. The latter also in- 
cludes the hereditary type (Huntingdon's chorea). Chorea (post- 
hemiplegic hemichorea) may also occur after spots of softening in 
the brain and in the course of progressive cerebral processes. In 
Bemhardt's case {Arch. /. Ps^yck. u, JVery., XII, p. 405) right hemi- 
plegia first developed, then hemichorea^ hemiathetosis, aphasia, 
agraphia, left ptosis and sympathetic myosis (on the aide of the cere- 
bral disease 1) and right hemianopsia. 

Despite the fact that twitchings are almost always observed in 
the face, the ocular muscles are rarely affected. Lifting the eyebrows 
and rolling the eyes, which increase on excitement and cease during 
sleep, are the most frequent. Nystagmus is very rare and does not 
form part of chorea. Mendel {Arch. f. Psych, u. Nerv., XX, p. 
fiOa) describes two caBes in children of twelve and thirteen years. 
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They suffered from chorea, nystagmus and atrophy of the optic 
nerve. It is possible, however, that the symptoms were due to 
ataxia. 

Warner {Lancet^ 1B83, I, p. 273) reports two cases in which the 
ocular muscles were involved. Bernhardt {Neurol, CentralbL^ 1891, 
p. 377) mentions, in his report on a case of chronic chorea, that both 
eyes deviated to the inside and could not be easily rotated to the out- 
side (spasm of convergence). 

With the ophthalmoscope Arlidge found pallor of the papiUa, 
while Bouchut often noted pronounced hypereemia. The ophthal- 
moscopic appearances are usually normal. 

An important case is that of Swanzy (Ophth. Hosp. Rep., VI 11^ 
p. 181) in which embolism of the central artery of the retina occxirred 
at the same time with the chorea. In Sym's case {Jahr. f. Aug,^ 
1888^ p. 569) sudden blindness of the right eye developed during cho- 
rea in a child set. seven years. Ten years later mitral stenosis and 
atrophy of the right optic nerve were distxjvered. The blindness was 
probably due to embolism of the central artery. These two cases 
tleinonstrate the development of chorea by multiple emboli, although 
this is not the sole cause of the disease. 

Gould claims to have cured a case of chorea by suitable glasses. 
According to Stevens, chorea is intimately connected with errors of 
refraction, but this view is strongly opposed by Bull {Jahr. f. Aug.^ 
1877, p. 366). 

Athetosis, 

Chorea is aUied to athetosis, in which there are usually unilat- 
eral, rarely bilateral, tonic twitchings, especially in the limbs. It 
generally forms a part of certain forms of spastic hemiplegia, 

Nothnagel mentions contraction of both superior recti in right- 
sided athetosis. Greidenberg (Petersb, med. Woch,^ 1882, No. 23) 
describee left-sided amblyopia and mydriasis in left-sided athetosis. 
Goldstein {Jahr, /. Aug,, 1878, p, 252) reports permanent nystag- 
mus with apparent movement of objects in athetosis, and in another 
case of right hemi chorea, which terminated in hemiathetosis, there 

was right hemianopsia with ptosis and myosis. Gairdner {Lancet, 
16 
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June, 1877) observed a pale, slightly swollen papilla with nonn 
vision; BJoeruatroem {Jahr. /. Aug.^ 1877, p. *228) found double am- 
aurosis as the result of neuro retinitis which terminated in atrophy of 
the optic nerve. These findings in the eye, which are probably ac- 
cidental in great part, permit no cx)nclusion in regard to the nature 
of athetosis. 

Tetanus. 

Traumatic tetanus produce no eye symptoms apart from the red- 
ness of the conjunctiva, prominence of the eyes, etc,, which are due 
to the violent spasms, 

In so-called tetanus hydrophobicus, however, a characteristic 
symptom is facial paralysis, but the so-called ocular facial (frontalis 
and orbicularis palpebrarum) is not always involved. This form of 
the disease occurs <m\y after injuries in the distribution of the cere- 
bral nerves. The facial paralysis is usually on the same side as the 
injury, or, if the latter is in the median line (bridge of the nose), it 
is usually bilateral. 

The eye may constitute the door of entrance of the infection. It 
is probably not a mere coincidence that the two cases which I found 
in literature (Schultze, Neurol, Cmtralbl, 1882, No. 6, and Ramiro- 
Guedes, Jahr. f, Aug,^ 1886, p. §65) were due to a blow with a whip. 
It is well known that tetanus also occurs in horses and with com- 
parative frecjuency in those who take care of horses. In Ramiro* 
Guedes' caae recovery occurred, Schultze's case terminated fatally, 
but meningitis did not develop despite the fact that neuritis optic 
ascendens had extended to the optic foramen. 

Robinson {Lancet^ March 3d, 1883) observed blindness of three 
days' duration during the treatment of tetanus with calabar bean. 

Tetany. 

In tetany there are peculiar clonic, usuaDy symmetrical spasms 
of the voluntary muscles. In mild cases and at the beginning of the 
disease they are often painless. In more severe cases and in the fur- 
ther course of the disease they are attended with pains, parjBsthesii©, 
and often with other nervous symptoms. The spasms begin usuallj^ 
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in the fingers, although twitchings in the distribution of the ocular 
facial occur occasionally at the very start. The ocular muscles proper 
are very rarely affected (Hoffmann, Deutsck, Arch, /. kL Med. , 
XXXIII, Cases 5 and 12). 

Apart from the spasms themselves the main symptoms of this 
disease are: the production of the spasms by compression of the 
la^e arteries (Trousseau's phenomenon), increased mechanical ex- 
citability of all the motor nerves, and the increa^ farad ic and 
galvanic excitability of all the motor nerves, with the exception of 
the facial. 

Pupillary changes in tetany are not very rare, particularly spas- 
tic mydriasis (Kunn, Wien. kL Woch.^ 1889, p. 234). Eunn ob- 
served mydriasis associated with neuro-retinitis and terminating in 
atrophy of the optic nerve, Kussmaul {Berl kL Woch., 1872, 37) 
observed slight retinitis at the height of an attack of tetany. Jaksch 
{Zeiisckr. f. kL Med,, XVII, SuppL, p, 171) reports double choked 
disc, but the case was not a tj^pical one. It was complicated by epi- 
leptic attacks and was evidently due to an anatomical lesion in the 
brain. Bouchut {Gaz. des Bop*^ 1873, p, 202) found neuritis in 
one case and hyperaemia of the optic nerve in another. 

Tetany may be an independent disease, occurring in small epi- 
demics which usually attack males of the working classes, especially 
shoemakers, between the ages of sixteen and eighteen years ; it is usu- 
ally benign in character. It may also be a symptomatic affection in 
certain diseases of the brain and stomach, a sequela of infectious dis- 
eases (cholera, typhoid fever, varioloid), or it may follow poisoning 
with various substances (ergotin, chloroform) , The development of 
tetany after extirpation of goitre is also well known. The above- 
mentioned complications on the part of the eye were found almost 
exclusively in the second form, which is a much more serious disease 
than the first form. 

The scanty eye symptoms add nothing to our knowledge of the 
etiology of this peculiar disease, which is evidently a general symp- 
tom due to various causes (insufficient amount of water in the mus- 
cles and nerves? Kussmaul). 
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Thomsen's Disease. 

This affection, which is often hereditarj% is probably a peripheral 
disease of the muacles (partial hypertrophy and proliferation of the 
ooimective tissue) . The groups of muscles which are set in action 
pass into temporary, painless, spastic rigidity, which subsides after 
a few seconds. The mechanical excitability of the nerves is on- 
changed, that of the muscles is increased * pains and sensory disturb- 
anoes are wanting. 

All the muscles or only single groups may be affected, but a pref- 
erence is shown for the lower limbs. The muscles of the face and 
eyes are often involved. 

Eaymond {Gaz* 3I^d, de Paris, June 27th, 1891) published two 
interesting cases which furnish a good illustration of the occaaional 
implication of the eyes in Thomsen's disease. In the first, the visual 
disturbances accompanied the muscular spasms of the body or fol- 
lowed them. Exophthalmus was simulated by blepharospasm extend- 
ing behind the equator of the eye. Another symptom was " Graefe*8 
sign," i.e., on looking downward the upper lid did not follow the 
eye, so that the sclerotic became visible above the cornea. In addi- 
tion contractures developed in the external ocular muscles ; these kept 
the globe rigid and could be felt subjectively. They could be pro- 
duced by sudden noises. Temporary amblyopia passing into com- 
plete blindness appeared at the same time. All of these symptoms 
were not constantly present. At a late stage hypertrophy of the recti 
interni, as well as of other muscles, developed in connection vnih 
insufficiency of their opponents, 8pasms of acoonunodation did not 
take place. 

In the second case eye movements were normal* But when the 
lids were shut it required some seconds to open them, and a longer 
time if the closure had been forcible ; then the opening had to be done 
at successive efforts. Qraefe's symptom took place. Movements 
made at command ended in contracture, esijecially upward ; the op- 
posite movement required some seconds. Spasm of accommodation 
could not be elicited. Pupils reacted normally but soon retnmetl 
from contraction to relaxation. Occasionally there was diplopia, 
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Vision, color sense, visual field, refraction and fundus were nor- 
mal. If the head were moved, temporary amblyopia or total blind- 
ness for some minutes would ensue. This would be sometimes 
attended by phoephenes, which Raymond ascribes to pressure of the 
extrinsic muscles on the globe or of the muscles of the neck upon 
the aorta. 

The unstriped muscles are not implicated in Thomsen's disease; 
verj' seldom and only perhaps by accident do vasomotor disturbances 
occur. Therefore Graefe's symptom is not to be attributed to lesion 
of the sympatheticus but to contraction of the levator palpebree su- 
perioris. Spasms of the extrinsic eye muscles as well as of other 
muscles can be brought about by spontaneous movements or in obe- 
dience tu ctsmmands of another. The intrinsic eye muscles, the non- 
striped, escapt*, i.e., sphincter pupillas and musculus ciliaris. In 
only one case (Engel) was a sluggish pupil noted. 

In myoclony {paramyoclonus multiplex), which some set apart 
from hysteria as a peculiar convulsive type, there are lightning-like 
irregular contractions on both sides of the body. Others regard the 
condition as a type of hysteria — and Unverricht (" Myoclony," Vi- 
enna, 1891) says that sometimes aU other muscles except the ocular 
may be concerned. This circumstance is strongly in favor of a co- 
incidence with, or relationship to, hysteria in which the same symp- 
toms occur. 
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DISEASES OF THE SKIN. 

The relationship of Bkin diaeases to affections of the eye is com* 
paratively simple. We have to deal either with direct extensioD 
from the skin to the eye and vice versa^ or with a coincident or suc- 
cessive appearance. The identity of diseases of the skin with tboae 
of the lids is easily demonstrable. This is more difficult as regards 
affections of the conjunctiva and cornea. 

The external integument of the lids is distinguished from that of 
the remainder of the body by its great tenuity j the very loose sub- 
cutaneous cellular tissue is prone to oedematous swelling and is abso- 
lutely free from adipose cells. Even in general obesity the lids 
remain free from fat and often exhibit a striking contrast to the re- 
mainder of the integument of the face. A similar condition is pre- 
sented only by the integument of the scrotum. 

The surface of the lid is covered with fine downy hairs. Into the 
eo-ealled intermarginal portion of the lid empty the so-called Meibo- 
mian glandSf large acinous glands which are partly imbedded in the 
palpebral cartilage (tarsus). In front of their openings stand the 
multiple rows of eyelashes, into whose follicles unusually large se- 
baceous glands empty their secretion. In addition the free surface 
of the lids possesses large sweat glands. 

All these glandular structures — ^the Meibomian, sebaceous, and 
sweat glands — take part in the corresponding diseases of the skin, 
and attention must again be drawn to the fact that these parts are 
larger than in other parts of the body. 

The course of diseases of the conjunctiva and cornea often differs 

greatly from that of analogous affections of the skin, especially in 

those diseases which are attended with an eruption of vesicles. Very 

rarely do we find true vesicles and only for a brief period. The soft 

and thin epithelium soon desquamates, and we usually find only its 
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■fes or an ulcpr which discloses its vesicular origin merely by its 
rounded shape. If this evidence is wanting, the diagnosis may be 
very difficult {pemphigus conjunctivBe). The diseases observed dur- 
ing acute exanthemata will he discussed under the heatling of infec- 
tious diseaf^es ; hard and soft chancre will be considerecl, for the sake 
of convenience, under the head of syphilis. 

Elxtension by continuity from the integument of the lids and 
surrounding parts to the eye, or vice versa^ is found in cancroid and 
in lupus, whoso various forms, such as hipns erythematodes, hyper- 
trophicua, exfoliativus, etc., occur in the face and upon the lids, 
where they may give rise to extensive destruction, ectropium, adhe- 
sion of the lids to the globe, secondary disease of the conjunctiva and 
cornea, and finally to destruction of the eve. Inasmuch as the in- 
tegument of the face is affected in a chai-acteristic manoer over a 
large area» there is no difficulty in diagnosis except in the rare cases 
in which lupus first appears upon the conjunctiva. 

We then notice very chronic ulcers with jagged edges, often 
filled with proliferating granulations, and whose neighborhood is 
more or less infiltrated; the corresponding lymphatic glands are also 
swollen. On careful examination it is often possible to find at the 
periphery and base of the ulcers small, whitish-yellow infiltrations 
as large as the iiead of a pin or smaller^ whose presence is character- 
istic and corresponds to the individual lupus nodules. 

As is well known, the opinion is steadily gaining ground that 
lupus is a tubercular affection, a local tuberculosis of the skin. As 
the resemblance to tubercular diseases was seen more readily in lupus 
of the mucous membranes, the cases under consideration were for- 
merly often, and are now constantly, described as tuberculosis of the 
conjunctiva. The demonstration of tubercle bacilli in the secretion 
or in the granulations of the base of the ulcer now assures the diag- 
nosis. It is to be noted that in a series of cases the lupus of the con- 
junctiva was the only tubercular affection, and it is also well known 
that lupus patients may attain an advanced age. 

The eyelids are the favorite site of lupus erythematodes. Its out- 
line is in the shape of a butterfly and leads gradually to considerable 
shrinking of the skin, perhaps to eversion of all the lids. 
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Erysipelas is observed very frequently about tbe eye, inasmuch 
as facial erysipelas in the majority of cases passes oyer one or both 
lids, The disease may also take its origin directly from slight 
wounds and excoriations of the lids, particularly at the inner angle, 
more rarely at the outer angle. Manifold variations in the appeal- 
anoe of erysipelas are presented, corresponding to the varying struc* 
tare of the skin and subcutaneous tissues. Tbe oedema of tbe lids is 
usually very pronounced, so that the palpebral fissure cannot b© 
opened spontaneously, and is opened artificially only with difficulty. 
With the exception of more or less injection and oedema of the con- 
junctiva the eye is usually normal; there is often catarrh of the con- 
junctiva, very rarely ulceration of the cornea. 

Erysipelas of tbe lids exhibits a marked tendency to appear in tbe 
bullous and vesicular form, even when this is not true of the re- 
mainder of the integument. Secondary abscesses of tbe lids occur 
not infrequently after tbe erj-sipelas has run its course, and more fre- 
quently than in other parts of the integument. They vary greatly in 
size^ but they almost always beal without material injury to tbe 
eye. 

Acute dacryocystitis is sometimes observed when tbe erysipelas, 
as frequently happens, passes across tbe region of tbe lachrymal sac, 
I have recently seen a case of this kind in which previously not the 
slightest sign of an affection of the lachrymal sac had been present. 
In other cases we merely have to deal with an acute exacerbation of 
a chronic affection. 

In not a few cases the general practitioner mistakes an acute dacryocjetitiA 
for eryBipelas. In the former the Bymptonia are conuentrftted upon the lachrymal 
region ; the elevated inflammatory wail at tbe edges and the migmtor^ character 
are atjsent. It is also mistaken occasionally (though this is always avoidable) 
for herpes zoster, which stopa abruptly at the median line and is characterised 
by pariBstheiBife, neuralgic paina, typical herpes eruption and, later, by typical 
radiating cicatrices. 

Although the eye usually remains intact, Couraaerant (Jakrb. /. 
Aug,t 1876) bas observed bidlous keratitis (associated with albumi- 
nuria), and Com well {ibid., 1882, p. 380) bas seen cyclitis in phleg* 
monous erj'sipelas, Orbital abscess is observed in rare eases. A 
more frequent finding is i^imple infiltration, perliaps a mere serous 
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fftOiifirri; of the orbital contents, whereby the eye is protruded to a 
greater or less degree. In such cases optic neuritis or ischeamia from 
pressure of the orbital infiltration is observed, which terminate in atro- 
phy and usually in complete blindness, More rarely a certain de- 
gree of vision remains, with narrowing of the field of vision, scoto- 
mata and color disturbances. Pagenstecher, Hutchinson, Schenkl, 
Parinaud, Nettleship, Carl and others have described such cases. 
Paresis of the ocular muscles, for example, the levator palpebrae supe- 
rioris, or partial paralysis of the motor oculi, such as mydriasis 
(Pagenstecher), may also persist. 

Knapp (jli't?A. /. Ophth., XIY, 3) noted thrombosis of the retinal 
vessels after erysij)elas, probably as the result of the inflammatory 
infiltration in the orbit. Hutchinson (Jakrb. /* Aug.^ 1883, p. 299) 
observed an elephantiasis-like condition of the lids after facial ery- 
sipelas. It is to be remembered, however, that elephantiasis Arabum 
runs its course upon its favorite sites (the external genitalia and 
lower limbs) in erysipelatoid or true erysipelatous attacks- On the 
other hand, a more or less doughy or firm cedema not infrequently 
remains for a long time after erysipelas of the lids. This resolves 
very slowly, but in the end it almost always disappears without leav- 
ing a trace. 

Eml>olism of the central artery of the right eye, which was found 
by Emrys Jones {Brit. Med, Joum.^ 1884, 1, p. 312) in erysipelas of 
the left side of the face, was probably accidental, unless the condi- 
tions noted were due to compression of the optic nervo. Between 
them and embolism the resemblance is sometimes striking, 

Carre {Gaz. d^Ophth.^ 1S82, 5) foimd acute inflammation of the 
lachrymal gland in erysipelas of the upper lid, in a man of thirty- 
five years, It is probable that this combination occurs more fre- 
quently. 

Two cases of spontaneous recovery of uveal disease after erysipe* 
las are reported by Nieden {Central, f. Aug.^ 1885, March); strik- 
ing improvement of a " trachoma" after erysipelas was observed by 
Cocci (Jnhr, /. Aug,, 1884, p. 429), and recovery of an iridochoroidi - 
tis by Walb (Central /. Aug,, 1877, June). 

If erysipelas is complicated with meningitis the latter, as a 
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matter of oourae, may give rise to corresponding ocular eymptoms 
(page 150), 

Eczematous disease of the integument and eye is observed coinci- 
dently or successively with equal frequency, and In the latter event 
the external integument as well as the eye maybe the starting-point. 

In severe eczema of the face, scalp and integument of the lids 
we often find the eye completely free or only slightly retldened ; in 
other cases there is simple catarrh of the conjunctiva (Homer's ecze- 
matous catarrh), which is evidently due to the entrance of irritating 
and decomposed secretion into the conjunctival sac, and which usu* 
ally disappears spontaneously with the recovery of the facial eczema. 
But almost purely purulent catarrhal affections of the conjunctiva 
may also occur» and these require independent treatment. 

In many cases an outbreak of eczema occurs at the same time 
upon the conjunctiva and the cornea. As we have already remarked, 
real vesicles are rarely seen. The earliest form which I have found 
showed merely a club-shaped projection of infiltrated epithelium, 
evidently the former covering of the already ruptured vesicle. This 
ia rapidly desquamated ^ and we generally find at the start a roundetl 
ulcer which has an injected^ thickened and infiltrated base upon the 
conjunctiva, and is surrounded by a slightly infiltrated zone when 
situated on the cornea. 

In pure cases the more marked congestion of the vessels !s eon- 
fined to the immediate neighborhotxl of the ulcer. It ia only when 
the latter is infected secondarily from the conjunctival or lachrymal 
sac, that extensive purulent processes occur. Thes?© progress in area 
and depth and, upon the cornea, are especially apt to bring dangler 
to the eye (progressive ulcers with hypop}mm» fascicular keratitis). 

The individual ulcers vary in sim from that of a pin-point to 4 or 
5 mm. in diameter; tlie latter may deserve the term eczema impe- 
tigi nodes. 

Eczema of the lids, conjunctiva and cornea hardly ever occurs in 
the new-bom, is very frequent during childhood, diminishes after 
the period of puberty, and is rare at an advanced age, It is then 
g^enerally observ ed during convalescence from severe, especially infec- 
tious diseases, or in general conditions of w^eakness, for example. 
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during pregnancy or the puerperal condition. [Eczema of the face 
may occur in subjects of advanced age having a gouty diathesis^ 
under an acute attack with severe conjunctivitis botli palpebral and 
ocular. It may cause extreme distress both in pain and photophobia, 
and may be very obstinate.— Ed,] 

According to my notes^ eczematous disease of the naeaJ mucous 
membrane is the starting-point in three- fourths of all cases of ec- 
zema of the eyes and face, or is present at the same time. Tliis is 
much more common than primary eczema of the face. The eye itself 
may also be the starting-point. The overfloTving conjunctival secre- 
tion macerates the integument of the lida and face, and typical ecz©- 
matous eruptions make their appearance. Even in many cases of 
so-called atropine catarrh, the first thing is extensive erythema of the 
face and lids, which is converted into eczema at the end of a few 
days. 

The latter cases are evidently the result of the spread of an in- 
fectious process which produces the typical eruption after macera- 
tion and softening of the epidermis. In an entii"ely analogous man- 
ner we find not infrequently that eczema develops in little children 
upon the dorsal surface of the hands, if they press them for a long 
time against the spasmodically closed eyelids, on account of sever© 
photophobia. On the other hand it is very doubtful whether the 
micro-organisms found by Burchardt, Gifford and others are the real 
cause of the disease. It is probable that they enter the ulcers second- 
arily from the conjunctival sac, inasmuch as inoculations proved 
futile. The demonstration is rendered very difficult by the fact that 
we are unable to examine tlie unruptured vesicles. We always find 
ul^rs already contaminated by the nnmeruus microbes of the con- 
junctival sac. It is also possible that several microbes possess the 
power of producing rounded vesicles and ulcers, while on the other 
hand it cannot be denied that the cause may reside in purely 
chemical injuries, for example, in the eczema due to the inges- 
tion of certain articles of food, and which develops like urticaria 
under similar conditions. It is an interesting fact that I have re- 
peatedly observed a typical eczema ab ingestis after the administra- 
tion of cod-liver oil. As this is a frequent remedy in eczematous 
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affections, the observation is calculated to lead us to exercise caution 
in its use. 

One of the favorite sites of eczema squamosum of adults is ^is 
surface of the lids, where it is often sharply defined. 

The propriety of calling these diseases of the conjunctiva and cor- 
nea eczematous is undoubted when an evidently eczematous disease 
can be recognized. If, for example, with every acute exacerbatian 
of a nasal eczema fresh eruptions appear upon the conjunctiva and 
cornea and then disappetii' with the subsidence of the primary did- 
eaae, it is difficult to regard the histologically analogous processes as 
not identical. Less decisive is the coincidence with so-called scrofu- 
lous symptoms in other places, and which will again be referred to 
in discussing scrofula. On account of the frequency of their co-ex- 
istence, Arlt applied the term scrofulous conjunctivitis to the affection 
of the conjunctiva in question. It is remarkable that he did not ap- 
ply this prefix to the analogous inflammation of the cornea, but used 
the term scrofulous keratitis for those forms which are known to 
others as interstitial or parenchymatous keratitis. Eczematous dis- 
ease of the conjunctiva and cornea is known most frequently under 
the indifferent term "phlyctenulea," although vesicles proper are 
hardly ever seen. 

All diseases of the cornea and conjunctiva with roundish infil- 
trations leading to ulceration need not be regarded as eczema- 
tons. For example, very similar infiltrations and ulcerations, pass- 
ing into vascularized patches, occur in the pannus of follicular 
blennorrhoea (trachoma). At the head of a growing pterygium, for 
example, we very often find punctate and larger rounded iiiEltrations 
and ulcers, which are probably traumatic in character. In the ab- 
sence of eczema of the nose or skin, a single rounded ulcer of the 
conjunctiva surrounded by an injected zone, or a single analogous 
ulcer of the cornea, whose etiology is unknown, cannot be called 
eczema, although the possibility that such an assumption is correct 
cannot be excluded. Perhaps bacteriology may here prove success- 
ful, although the conditions in the conjunctival sac are very unfa- 
vorable to investigations. 

I would suggest that the term eczema be applied to those diseaaeg 
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of the conjimctiva and cornea which are associated with eczema in 
other parts of the body and whoae prognosis and course depend upon 
the latter. When this is not the case, the neutral term " phlyctentdaB" 
may be retained. 

Richey (Ckicago Med. Journ. and Exam,, April, 1888) claims 
to have seen two cases of eczema of the lida from " ciliary tension*' in 
hypermetropia, and to have cured them by correfiting the error of 
refraction. Although this is probably an extremely accidental coin- 
cidence, we may recall the fact that a connection between hyperme- 
tropia and seborrhoea of the lids and edges of the lids, and also re- 
covery of the latter by the use of proper convex glasses, has been 
several times maintained with great positivenees. 

Herpes zoster and vulgaris also occur upon the integument of the 
lids- The disease of the cornea which corresponds to herpes zoster 
(herpes zoster ophthalmicus) has long been known, and itss course 
corresponds more or less to that of so-called neuro- paralytic keratitis 
(p. 307) . The herpetic ulcers are infected from the conjunctival sac, 
and this is followed by progressive destruction of the more or less 
insensitive cornea. This may heal at any stage^ but not infrequently 
leads to destruction of the eye. 

Herpes vulgaris or febrilis of the cornea is much more common 
than herpes zoster. To Horner we owe the credit of its discovery. 
Groups of clear vesicles appear spontaneously or under conditions in 
which eruptions of herpes appear in other places, and not infrequently 
at the same time with the latter. After a certain length of time, 
perhaps a few hours, the epithelial covering ruptures, and this gives 
rise to very irregular, often branching, losses of substance. These 
show distinctly, however, that they are formed out of individual cir- 
cular erosions. At the same time the sensibility of the cornea is 
moderately diminished. 

The disease may pass rapidly, but its course is usually protracted, 
inasmuch as the base of the erosion becomes infiltrated by infection 
from the conjunctival sac. The disease often remains stationary for 
weeks, but finally heals with a very characteristic branching cicatrix. 
Progressive suppuration (ulcus serpens) gives rise, in rare cases, to 
loss of the eye. 
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In recent cases the disease can hardly escape recognition. At 
the most it can be mistaken for certain traumatic losses of subst^oe, 
but this will be prevented by the previous history. In the later 
stages the characteristic appearance is often effaced, especially after 
extensive infiltration and vascularization of the cornea. The opacity 
which is finally left hardlj' ever fails of recognition. 

Herpes vulgaris eomeai has been described under various names, 
such as furrow keratitis (Makrocki)» keratitis dendritica (Emmert), 
keratitisramiformis (Hani*en-Grut), etc. 

It seems to me more or lees doubtful whether the keratitis de* 
scribed by Stellwag ( TFi'ew. kl. Woch., 1889, No. 31), the keratitis 
maculosa of Reuss {ib.. No. 34), the keratitis puncta superficialis of 
Fuchs No. 44), Adler's keratitis superficialis centralis (ib,^ No, 
37), etc., are identical with herpes, although they appear, at least, to 
he allied in character. 

Seborrhoea in its different forms is very often observed coinci- 
dently on the lids and the scalp (scaly form)^ or in the face and upon 
the nose (oily form, seborrhcBa fluida). In the face as well as upon 
the lids it often provokes an outbreak of acne. The acne vulgariB of 
the lid is usually known as hordeoleum, and is distinguished from 
acne of the face by the large size of the individual eruptions, corre- 
sponding to the much larger size of the glaiulular structures of the 
hds, the suppuration of whose periglandular eounective tissue pro- 
duces the disease. It attacks chiefly the large sebaceous glands in 
the vicinitj^ of the free border of the lids, but the sweat glands of 
their surface or, still more rarely, the Meibomian glands may be 
affected. 

As in facial acne, periods of eruption often alternate with free in- 
tervals ; this also happens in styes. An outbreak may occur upon all 
four lids. Both affections take place very often at the same time* 
and particularly at the period of puberty. 

The acarus or demodex folliculorura is found in both {vide Wecker, 
"Tmite d'Ophth.," 1» p. 78). 

When the affection of the lids is extensive, it gives rise to more 
^Holent pain, oedema of the lids and of the conjunctiva. These 
symptoms are especially striking when the stye is situated at the 
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outer angle, on account of the disturbance of circulation and of the 
outflow of lymph. As in acne, the most effective treatment, apart 
from the individual eruptions, coosisfcs in the cure of the chronic 
seborrhoea whose secretion gives rise to the acne pustules by occlud- 
ing the excretory ducts of the glands. 

While the connection between hordeolum and acne vulgaris is 
evident at once, the relationship between chalazion and acne rosacea 
is less easily understood. Tliey both appear at the same period of 
life, hut are found with comparative infrequency at the same time. 
Their mutual relationship is decided rather by the histological condi- 
tions and the connection of both with outbreaks of acne vulgaris. 
Both may arise from ordinary acne pustules. Acute exacerbations 
are often seen, and are usually followed by the growth of little tu- 
mors. The anatomical substratum common to both is a granulation- 
like tissue, often containing giant cells, and which, in view of the 
frequent recurrence of chalazion treated by operation (insuflSciently !) 
may even leatl to a suspicion of a relationship to sarcoma. The in- 
terpretation of chalazion as a local tuberculosis (Tangl), on account 
of the (no doubt accidental) discoverj- of tubercle bacilli, has been 
sufficiently disproven. 

Among the differential features between chalazion and acne ro- 
sacea may be mentioned : 

a. In chalazion the indvidual tumor is usually larger, correspond- 
ing to the notable size of the Meibomian glands, which are generally 
involved. The tumor consequently ia situated hrmJy on the palpe- 
bral cartilage, which usually bounds its posterior i^urface. In acne 
rosacea, however, tumors are sometimes seen which do not yield 
in size to the largest chalazion. 

h. The contents of the chalazion is often a central drop of pus, a 
transition to acne vulgaris, whose nodules in later life not infre- 
quently "harden" into chalazia. A conversion into cysts ia very 
rare in acne rosacea. 

c. The more frequent solitary development of chalazion, as com- 
pared with the multiple eruptions of acne rosacea, corresponds to the 
smaller number, but more considerable size, of the affected glandular 
structures in the former. But chalazion is quite often multiple; in- 
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deed very many are often present, and the individual nodulee are 
sometimes evidently composed of several smaller ones. 

d. The mobility of the integument over the chalazion is explained 
by the fact that the affected glands are not situated in the cutis and 
the subcutaneous tissue, as in ordinary acufe rosacea, but, at least at 
the start* within the palpebral cartilage- 

On the whole we are justified for the present in regarding chala- 
zion, despita the various possible objections, as the affection of the 
lids which corresponds to acne rosacea. The existing differences are 
readily explained by the different local conditions. Even acne rosa- 
cea of the nose often differs greatly from the similar affection of the 
remainder of the face. 

The effective treatment of both affections is also analogous, viz., 
careful removal of the individual granulation foci, because relapses 
are apt to occur from proliferation of remaining tissue after closure 
of the openiug made by operation. Sulphur treatment, which is 
often very effective in acne of the face, cannot well be applied in that 
of the lids. But in several cases the treatment of coincident acne 
rosacea of the face with sulphur caused a striking subsidence of the 
previously existing and recurring acute exacerbations of chalazion. 
No influence upon the completely developed tumor was ever obser\'ed . 
But tlie occasional spontaneous disappearance of a long-existing 
chalazion is not a very rare event, although the disappearance* is not 
often absolutely complete. 

[The parallel between acne vulgaris and hordeolum and between 
acne rosacea and chalazion was first drawn by Homer. The two lat- 
ter are not yet very generally held to be cognate.] 

The comparison with affections of the skin has also shed light 
upon ao-caUe<l spring catarrh, an interesting disease of the conjunc- 
tiva, which has not long been recognized and whose relations were 
quite obscure. 

Saemisch, who first described this affection as a special disease 
in his handbook, laid the chief stress upon the most striking symp- 
tom, viz. , the peculiar proliferations at the rim of the cornea. These 
had been occasionally seen and described before, for example, by 
Graefe as phlyctaena pallida, but this very term shows that it was 
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falsely regarded as a variety of conjunctival eczema. Homer and 
his pupil Vetsch (Dias. Zurich, 1879) then called attention to the 
frequently independent hut often coincident change in the conjunctiva 
palpehramm and the fornix. 

The disease is not a catarrh. With the beginning of the wann 
season^ generally among boys at the period of puberty, the signs of 
conjunctival hypersemia make their appearance, viz., heaviness of 
the lids, a feeling of dryness and as if sand were in the eye, exhaus- 
tion, sensitiveness to smoke, dust and artificial illumination, a sen- 
sation " as if the eye were not properly lubricated, " etc. There is no 
real secretion to agglutinate the lids on waking or accumulate in 
the angles of the eyes. Often we find merely a few shreds of mucus 
in the fornix of the conjunctiva. As a rule, also, there is no trace 
of follicles, although an accidental coincidence is not excluded. 

A characteristic sleepy appearance of the patient, resulting from 
slight drooping of the upper lid, generally strikes us even at a dis- 
tance. This feature alone often makes the diagnosis. The conjunc- 
tiva palpebrarum and the fornix show, in simple cases, merely a more 
or less pronounced milky opacity of the epithelium. This is not so 
marked or so diffuse as in croup of the conjunctiva and cannot ha 
removed with the forceps. 

In the majority of cases these are the sole finding. In others we 
find, especially upon the inner surface of the upper lid, more or less 
numerous, flattened proliferations, pedunculated like a fungus, vary- 
ing in size up to that of a pea, and also covered with the cloudy epi- 
thelium. They are sometimes very numerous and, pressed closely 
together, may cover the entire surface of the lid. In about one- third 
of the cases the characteristic limbus proliferations develop around 
the cornea. They are generally most develojwd within the palpebral 
fissure. They are pale, yellowish-red, flat, granular thickenings of 
the conjunctiva, which may extend for 1 to U mm. upon the comea 
and occasionally su rround the latter in its entire ci rcumf erenoe. After 
many attacks, occasionally not until the lapse of ten years or more, 
everything disappears without a trace, or there is a slight limbus 
opacity of the cornea and slight drooping of the upper lid. Serious 
complications are entirely wanting. 
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The affection occurs most frequently at the period of ptibertf ; 
subsequently its frequency diminishes rapidly, and it is rarely ob* 
served after the age of thirty or forty years. 

The microscope shows, in all diseased parts, that the otherwiaA 
nonnal epithelium is strikingly thickened^ even thi-eefold and four- 
fold It often sends shoi-t rounded prolongations toward the conjunc- 
tival tissue. It is only in rare cases, and then only in larger limbua 
proliferations, that the prolongations are longer and more or less 
branched. The individual cells have the appearance of ordinary 
epithelium cells, perhaps a little larger and often very distinctly of 
the type of spinous (echinate) cells. At the border of the prooeas 
thase pass imperceptibly into the normal epithelium. At the surface 
of the epithelium there are often numerous ceUs in a condition of 
mucous metamorphosis J and these evidently furnish the material for 
the tough raucous threads, the sole secretion, in the fornix of the con- 
junctival sac. The conjunctival tissue beneath the epithelial thick- 
ening is absolutely normal in recent untreated cases. If it has been 
cauterized repeatedly, it is often richly infiltrated with cells, and 
numerous roimd cells are found in the epithelium. 

The accidental observation of the coincidence of so-called spring 
catarrh with an eruption of miliary warts upon the entire inter- 
ment of the forehead led me to examine more closely into the analogy 
with warts, and, in fact, tliis analogy is complete if we accept the 
notion of warts of the mucous membrane. 

The period of development is the same, and the microscopical ap- 
pearances, the uselessness of all irritant treatment, the spontaneous 
and complete recovery after a longer or shorter jjeriod, etc., warrant 
U8 in interpreting spring catarrh as a warty formation upon the con- 
junctiva. The differences are sufficiently explained by tlie fact that 
the eruption occurs upon a mucous membrane. The wider diffusion 
is also oxplaineil by the circumstance that, as a result of the annoy- 
ance induced by the rough surface of the conjunctiva during move- 
ments of the eye, the affection is subject to more frequent irritants 
by rubbing, irritating treatment, etc. , than in parts of the integunaent 
where it practically causes no disturbance of function. It is well 
known that warts are quite common upon the free margin of the Hd& 
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I also wish to call attention to the fact that 1 have known very 
pronounced cases, without the limbus proliferations, to be explained as 
" chronic bleunorrhcea" by competent men only a few years ago, and 
which were treated as Buch, If the term " trachoma*' is to b© selected 
for a conjunctival affection, this surely applies to "spring catarrh," 
which causes disturbance only on account of the rough surface of the 
conjunctiva. The best appellation is conjunctival warts, verrucse, or 
verrucositas conjunctiva. 

As in the case of spring catarrh the coincident observation of a 
cutaneous eruption may serve to explain the condition, bo the same 
relation holds good in that disease of the conjunctiva which is sup- 
posed to correspond to pemphigus. Here, likewise, a true vesicle is 
hardly ever observed, but merely the infiltrated loss of epithelium, the 
ulcer. This development of ulcers is very extensive and has given 
rise, in all observed cases, to adhesions between the lid and globe, 
with opacity and covering of the cornea, to total symblepharon, and 
thus to loss of sight. Treatment has been entirely useless, except 
that Samelsohn (Heidelberg Congress, 1879) claims to have cured 
two cases. The disease is very rare and was firat described by White 
Cooper and Weaker as pemphigus of the conjunctiva, on account of 
coincident pemphigus of the integument. Without the latter a posi- 
tive diagnosis can hardly be made* Malcolm Morris {Mon. /. pract. 
Derm., May 15th, 18Sli) has collected twenty -eight cases of pemphigus 
conjunctivsB. They affected all ages, from infancy to the age of 
eeventy-six years. In eight cases the disease first attacked the eye. 
It is probable, however, that this category includes the majority 
of c^ses which have been described as spontaneous symblepharon 
p08teriu8> 1.10., spontaneous adhesion of the conjunctival sac. Pem- 
phigus of the integument may have been absent for a time or maj* 
have been overlooked, 

Tilly (Jahr, /. Aug.^ 1688, p. 288) saw pemphigus of the'conjun- 
tiva develop at the age of five years, after vaccination ; it is usually 
observed at a later age. Inoculation of the contents of pemphigus 
vesicles upon the conjunctiva and buccal mucous membrane of ani- 
mals gave negative results (Bandler, Prag. med. Woch., 1890, p, 
528). 
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Despite the great difference in their appearance, the association 
of the diseaBe of the skin and conjunctiva in pennphigus is univer* 
sally acknowleilged. This is by no means true of the much more 
frequent eczema and the forma of acne. Spring catarrh is also re- 
garded generally as a disease sni generis. 

In elephantiasis Arabum the lids may also take part in the pro- 
cess, indeed it may even he confined to the lids. Hutchinson has 
stated {vide p. 249) that elephantiasis of the lids may follow erj'^sipe- 
Uis, but the latter may be merely a symptom of the elephantiatic pro- 
cess, as is true of other parts of the body. 

In a case of elephantiasis of the left lower limb, Michel (Arch, f, 
Ophth.^ XIX, 3) found at the autopsy enormous thickening of the 
cbiasni and right optic nerve, which was due to hyperplasia and scle- 
rosis of the connective tissue. It is very doubtful, however, whether 
there is any intimate connection between the two events; at least, 
the relations are entirely obscure. 

Xanthelasma may also be mentioned here with some justification ; 
the microscopical findings (dilatation and thrombosis of the capillary 
lymph fissures and subsequent conversion into connective tissue) in- 
dicate a process which is similar to that of elephantiasis, The lids, 
in which xanthelasma usually begins, are in a position in which the 
domains of several small arteries border on one another, and hence 
they are in a comparatively unfavorable condition for nutrition and 
blood supply, and also as regards the lymph circulation. Hence, 
spontaneous gangrene of the lids, which, for example, I observed in 
one case after measles, occurs symmetrically in those parts in which 
the xanthelasma usually begins. However, nothing is known con- 
cerning the connection or coincidence of xanthelasma and true ele- 
phantiasis. 

Elephantiasis GrEBCorum or lepra wiU he considered under the 
heading of chronic infectious diseases. 

Ichthyosis and fibroma molluscum also occur upon the lids. In 
the former, apart from the ectropium due to shortening of the integ- 
ument of the lids, the eye itself may be implicated, usually in the 
same way as in pemphigus or " trachoma" (essential retraction) . 

Phthiriasis of the lids, body Hoe and their nits upon the eyel 
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which look as if Btiewn with black dust, sometimes enable us^ even 
at a distance, to suspect the presence of these parasites also on other 
parts of the body. 

According to Goldenberg {Berl. kl. Woch., 1887), lice upon the 
scalp are said, in a series of cases, to have given riee to relapsing 
conjunctival catarrh and eczema of the margin of the lids, which re- 
covered spontaneously after removal of the lice. Herz {Mon, f. 
Aug. , 1 886, October) also claims to have obtserA^ed that they produce 
herpes cornese Stellwag,'* i.e.^ eczema, iu a reflex manner. Both 
are undoubtedly of a traumatic, infectious character, resulting from 
rubbing the eyes with fingers which had been soiled by the excre- 
tions of the lice. 

Other diseases of the skin, which also occur occasionally on the 
lids, manifest no peculiarity. 

Mooren Haute influesse und Gfeaichtsstoerungen," Wiesbaden, 
1884) states that during chronic cutaneous eruptions he has often 
seen the development of cataract. Rothmund {Arch, /* Ophth.f 
XIV, 1) also observed the development of cataract in early chiidhood 
amoug the children of three families with a peculiar affection of the 
skin. Rothmund defines the disease as reticular fatty degeneration 
of the stratum Malpighii and of the papillae, with secondary atrophy 
of the latter and rarefaction of the epidermis. The skin disease be- 
gtm at the third to sixth month of life, the cataract between the 
ages of three and six years. Of the fourteen children of the three 
families, living in three adjacent villages, seven suffered from the 
skin disease and five of these from cataract; the other two were 
still under two years of age. In a girl of twenty- two years, 
Nieden {Centr. /. Aug., 1887, p. 353) observed the formation of a 
cataract io combination with telangiectatic dilatation of the capilla- 
ries of the entire integument of the face. He also emphasizes the 
relation between skin disease and development of cataract. 

Foerater observed general prurigo associated with albuminuric 
retinitis, but it is evident that the renal affection to which the patient 
finally succumbed was the cause of both conditions. 

Mooren {I. c.) found retinal hemorrhages in extensive cutaneons 
bums, and regards them as a retlex neurotic disturbance of circula- 
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tion* I observed two similar cases in the Zuericb Surgical Clini 
and Wagenmanu {Arch. /. Ophth.^ XXX IV, 2) has also publishet 
a ease. We evidently have to deal with sepsis from absorption c 
products of decomposition or the destruction of red blood globul 
{vide Welti, in Ztegler and Nauwerck "Beitrage," IV, p, ;^51), 
I'.e,, with the retinal hemorrhages of septicaemia which are foond 
so frequently when looked for. They are much more common in 
extensive bums than might b© inferred from the few published 
cases. 

Mooren also reports visual disorders after suppression of perspira- 
tion of the feet, which were cured by inunctions with turpentine 
and spiritus formicarum which re-excited the "normal" secretion. 
Sudden drying of moist eczemas is said to have produced hyperiemia 
of the retina and hyperresthesia of the optic nerve. In extensive 
eruptions on the scalp, and in favus, he claims to have rejieatedly 
observed retinitis and optic neuritis. Rarapoldi {Jahrb. f. Aug.y 
1882, p. 334) also mentions various complications in favus : in one 
case bilateral iritis serosa, in two cases iridocyclitie, in one case iri- 
docyclitis with cataract, in one case senile cataract in a former fav^us 
patient. There is no doubt that these were chiefly accidental coin- 
cidences. 

Broemser 1870) saw a very vascidar metastatic retinal sar- 
coma after ligatiue of a pigmented mole on the cheek, but without 
development of a tumor in the latter locality. Hence the connection 
between the two is doubtful. 

In a case of multiple skin tumors with the structure of fibroma 
lipomatodes, Hirschberg {Arch. f. Aitg. Ohr., IV, 1) found a 
similar tumor develop upon the cornea* 

Numerous reports have been made concerning the accidental coin- 
cidence of diseases of the eye and skin, for example, of ocular affec- 
tions in alo[jecia areata, which were collated by Froelich {Berl. fcL 
Woch,, April 0th, 18D1) and present nothing characteristic. When 
mydriaBiB is found in extensive urticaria (Zunker, Jahr, /. Ang,^ 
18T6, p. 290), this must be regarded as mydriasis due to cutaneous ir- 
ritation. Many illustrations of this kind could be adduced. 

In conclusion, a few words regarding exposure to cold. As 
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results of cold, Mooren mentions a melange of conjunctivitis, severe 
keratitis, episcleritis, retinitis, choroiditis, etc. In three cases the 
eyes of cataract patients, who walked on the cold fioor in their bare 
feet a week after the operation, were destroyed by f ahninant choroi- 
ditis J in one case the same effect followed nine days after putting on 
a cold shirt. Here the fulminant choroiditis in a latent form was 
undoubtedly present at an earlier periotl, inasmuch as it is a septic 
process and the carriers of infection do not enter the interior of the 
eye as the result of walking on a cold floor. Such an injurious agent 
may be the exciting cause of an acute exacerbation of im. already ex- 
isting process, just as similar factors may excite an acute attack of 
glaucoma in an already diseased eye, but not in a perfectly healths- 
one. 

The same explanation, the acute lighting up of an already exist- 
ing latent process in the affected organ, the locus minoris resisten- 
ticBj must be accepted in the majority of cases of so-called colds. 
Very rarely is there a direct connection between an ocular affection 
which was not previously present and the cooling of a more or less 
extensive surface of the body, for example, a facial paralysis or pa- 
ralysis of the iris immediately after a railway trip at the side of an 
open window. But if the affected individual suffers, for example, 
from syphilis, the case is no longer a pure one, although it is in these 
very cases that the "traumatic" action is undeniable. In a few 
cases I ha\*e cured " inflammation of the eye from a cold" by removal 
of a foreign body beneath the upper lid, and which the draught had 
blown into the conjunctival sac. 

The chill or rigor from a sudden breeze, which is usually regarded 
by the laity as undeniable proof that they have caught cold, is a 
symptom of the beginning fever or the rapidly rising temperature, 
i.e. J of the already existing disease, while the real cause, the infec- 
tion, may have existed a week or more beforehand, usually in an un- 
noticeable manner. 

Articular rheuniatism, which was formerly regarded as a disease 
par excellence due to cold, has proven to be a typical infectious dis- 
ease. In many circles colds play the same role now that " the reces- 
sion of the itch" did in former times, Nevertheless colds and itch 
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do occur, but they are not at the bottom of everything with which 
they are charged. 

In a measure, insolation may be regarded as the antithesis to a 
cold, although the chief part is here played not by the unusual tem- 
perature, but by the secondary loss of serum in the blood and tissues. 

Hotz (Jahrh. f. Aug. , 1879, p. 255) mentions six cases of optic 
neuritis in insolation. Moore reports bilateral neuritis with subse- 
quent pigmentation of the optic disc. 

The implication of the eye in rhino-sclerosis will be considered 
when speaking of the respiratory organs, that of so-called myxoedema 
under the heading of constitutional diseases. 



CHAPTER III. 



DISEASES OF THE DIGESTIVE OKGANS. 

While there are manifold relations between diseases of the skin 
and eye, this is true only to a slight extent of diseases of the digestive 
orgaDs, apart from a few very general occurrences. 

It may first be mentioned that fluids dropped into the conjuncti- 
val aac not infrequently pass through the lachrymal canal into the 
nose and pharynx, are there absorbed and give rise to toxic symp- 
toms. This is observed most frequently in the case of atropine and 
eserine. It should be remembered that a single drop of the ordinary 
solution contains half of the maximum internal dose (according to 
the Pharmacopoeia) for an atlnlt. 

In different individuals such toxic symptoms appear with ex- 
tremely varying rapidity and severity. Especially permeable lachry- 
mal canals probably constitute the moat important predispti^ing fac- 
tor, but in other cases a personal idiosyncrasy is probably important. 

The fii-st symptom nmsists of a bitter taste and dryness in the 
throat. The further symptoms vary according to the nature of the 
poison. 

In dogs and eats a flow of saliva appears almost immediately after 
instillations of atropine. The saliva is swallowed by the dog, and 
expectorated by the cat. 

The constitutional anomalies resulting from protracted and severe 
gastro-intestinal diseases will be discussed in detail in the last sec- 
tion. Abnormal digestive processes are very frequent causes of gen- 
eral ansemia and hydreemia with their sequelae: feeble accommoda- 
tion, weakness of the external ocular muscles (insufficiency). In 
severe cases hemorrhages also take place into the retina, rarely into the 
vitreous body. Neuralgic processes and certain asthenic uveal dis- 
eases, such as iritis serosa, develop by preference in individuals with 
impaired nutrition. 



THE BYE IN RELATION TO DISEASE. 



Chronic gastric catarrh in poisoning by alcohol, tobacco, lead, 
etc., by the resulting nutritive disturbance also predisposes to dis- 
ease of the optic nerve ; at least, it is always present at the same 
time. In a measure this is also true of the retinal affections in albu- 
minuria, tiie latter being often concealed by the sjToptoms of a 
chronic gaetrio catarrh. 

The sequelae of gastric and intestinal hemorrhages will be dis- 
cussed under the heading of circulatory disturbances. Similar symp- 
toms are occasionally observed after violent vomiting, especially with 
hsematemesis. As a rule, vomiting causes dilatation of the pupils. 

Chronic pharyngeal catarrh rarely extends to the eye, hut smokers 
and drinkers very generally suffer at the same time from conjuncti- 
val catarrh^ chiefly from the constant exposure to had air. This 
came is essentially traumatic in character. 

Nearly everything that happens between the ages of one and ©even 
years is attributed— and not alone by the laity — to teething. Henee 
the literature is quite rich in this respect. 

Apart from abscesses of the gums, especially of the so-called eye- 
teeth, which are occasionally mistaken for dacryocystitis (the re- 
verse is also true in many cases), a definite relation is ostabliehed 
mainly in reflex neurotic conditions (pupillary changes, paralyses, 
spasms, etc.). 

Conjunctivitis and phlyctenukB are said to result from teething* 
hut the former are so frequent that this relationship is very uncer- 
tain. During the teething period disturbances of function can only 
be recognized whe-n they are very marked, and for this reason they 
are undoubtedly overlooked in the majority of cases. 

Numerous reports have been made concerning ocular affections 
and toothache in adults. Keratitis, iritis, phlyctenulse, glaucoma, 
paralyses, asthenopia, amblyopia without lesion, supraorbital neu- 
ralgia, exophthalmus, etc, are mentioned; restriction of accommo- 
dation is mentioned with special frequency. Schmidt (Arch, f, 
Ophtk,, XIV, 1, p. 107) found it 73 times among 92 cases, either 
bilateral or unilateral (in the latter event, only on the side of the 
toothache) ; it was most frequent in youth and amounted to 5. D or 
more. It rarely gave rise to subjective symptoms. Schmidt believer 
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that it due to reflex increase of pressure in the eye, analogous to 
the restriction of aecommwiation occasionally observed as a prodro- 
mal symptom of glaucoma. Pathological anatomy, however, teaches 
that the latter has a much more material local cause. When limita- 
tion of accommodation appears during toothache it probably results 
simply from the lack of vigorous innervation on accoxmt of the dis- 
^ssing pain. Muscular insufficiency and diplopia, which are occa- 
eionally observed, may also be explained as paresis due to enfeebled 
innervation. 

On the other hand spasm of accommodation has also been ob- 
served as a nervous symptom in toothache. I have seen nictitation, 
disappear immediately after removal of a painful tooth. Gosselin 
makes a similar statement concerning supraorbital neuralgia. Neu- 
ralgias, particularly in the first and second branches of the trigemi- 
nus, injection of the eyes and epiphora may undoubtedly result 
from toothache. In view, however, of the very great frequency of 
toothache, the connection must at least be made probable by the fact 
that with the cessation of the latter, or with tlie removal of the dis- 
eased tooth, recovery or at leaat striking improvement of the neural- 
gia seta in. A certain degree of relief of neuralgia is probably 
always associated with the removal of a diseased and painful tooth. 

Amblyopia and amaurosis as the result of disease of the teeth 
have been reported several times, — for example, by Lardier {Eec. 
d'Opkth., 1875, p. 87), GiU {Jahr, f. Aug., 1872, p. 373), Metras 
(t6., 1873, p. 217), Keyser {ib,, 1872), Samelsohn 1877, p. 195). 
When the symptoms appear without any visible lesion, the connection 
may be granted. But positive ophthalmoscopic findings make this 
extremely suspicious and lead us to think of a common cause for the 
pain and visual disturbance. 

Hutchinson 1885, p. 310) observed lagophthalmus from 

spasm of the levator palpebrse superioris during toothache. Blanc 
(t'&., 1871, p. 225) claims to have cured a chronic ophthalmia (?) by 
extraction of a tooth. Brunschwig (ib,, 1887, p. 302) makes the 
same claim with regard to two cases of iritis with hypopyon. It is 
easy to imderatand the frequent development of abscesses in the lower 
lid aa the resiUt of abscesses around the teeth, especially of the so- 
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called eye-tooth. Very rare is purulent inBammatioD of the orbit 
in caries of the upper teeth. Pagenstecher {Jahr. /. Aug.^ 1884, p. 
620), Burnett (t6., 1885, p- 16) and Voseius {Arch. /. Ophth., XXX, 
3) have observed cases of this kind. Exophthalmus may also develop 
from serous infiltration of the orbital tissue in the vicinity of the in- 
flammatory focus, and it may disappear rapidly after removal of the 
tootb. Dimmer {Wien. med. Woch.f 1883, p. 299) obeen^ed metas- 
tatic choroiditis after extraction of a tooth ; Sewill claims to have 
seen the development of cataract after this procedure. Neuschueler 
{Jahr, /. Aug,, 1889, p. 40;i) reports the cur© of toothache by meana 
of prisms. 

On the other hand, it is to be noted that pain in the upper teeth 
on the same side is a frequent symptom of the ao-called ciliary pains of 
keratitiB, but particularly of iritis ami cyclitis. Less freciuently is 
there pain in the teeth of the lower jaw on the same side, and still less 
frequently in those of the other side ; these are cases of irradiation 
of pain to adjacent nerve-twigs. Neuralgic toothache may be the 
prodromal mgn of glaucoma. 

Sjmptoms similar to those described are also attributed to the 
irritation of worms. A connection with diminution of accommoda- 
tion and narrtjwing of the field of vision is conceivable, but can l>e 
explained with difficulty on account of the absence of pain. In 
former times a striking enlargement of the pupils was regarded hs a 
pathognomonic sign of worms in the intestinal canal. I have not 
been able to find any recent data on this subject. It is, indeed, con- 
ceivable that intestinal parasites may discharge excretions which are 
absorbed by the intestines and cause paralysis of the sphinet-er pu- 
pillee, but this is not very probable. The question merits further ia- 
v^tigation. 

Funiell {ib.^ 1871, p. 177) claims to have cured obstinate iritis 
and keratitis and also nyctalopia by means of vermifuges. In this 
connection very fantastic accounts might be quoted. It is evident 
that suggestion plays a prominent part in such cures. 

More intelligible symptoms are produced by tsenia solium when 
its 8ix-hooke<i cysticercus is situated in the orbit, eyelids, external 
ocular muscles^ beneath the conjunctiva, in the interior of the eye. 
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or in the brain. These symptoras will vary according to the locality 
affected. Our pre&ent knowledge of the natural history of the tapa- 
worm compels us to discredit the statement of Montmeja, that oys- 
ticerci deposit ova within the eye. 

According to Reyher {Deutsch. Arch. f. kl Med., ISSGj p. 43) 
tapeworms, especially bothryocephalus latus^ produce pernicious 
anemia with extreme pallor of the papilla, narrow, slightly colored 
vessels, and spontaneous retinal hemorrhages. The same conditions 
are observed in the amemia which is connected with the presence of 
the auchylostomum duodenale in the intestinal canal. Shght oedema 
of the face, especially of the lids, is common to both conditions. 

A well-known symptom is the initial oedema of the lids in trichi- 
nosis, and which may be the first objective sign of that condition. 
Emigration of trichinfe into the ocular muscles causes pain, inter- 
ference with the movement of the eye in all directions, and drooping 
of the upper lid. Impairment of accommodation, which is often 
present, is explained by the pain caused by convergence, because the 
smooth muscles within the eye are secure against the emigration of 
trichina. It may also be the result of the action of ptomaines, like 
the mydriasis ; the latter, however, is possibly sympathetic (as the 
result of the pains). All these symptoms occur only in severe cases 
and are then bilateral ; they attain their height at about the fourth 
day and then diminish, Redness and more or less secretion from the 
conjunctiva are also usually present (Kittel, Wien. med, Zschr. j 
1871, p. '254), 

Profuse diairhceas give rise, particularly in infancy, to xerosis 
conjunctive ot corneoe, as in the cholera of adults, by a desiccation 
slough in the inter-palpebral space and subsequent infection from the 
conjunctival sac. In the dry cornea with a somewhat reduced tem- 
perature, however, the micro-organisms do not appear to develop 
with the same rapidity as in other infectious keratitides at a corre- 
sponding age. 

As a general thing the appearance of xerotic keratitis in cholera 
infantum is a sign of impending death, and the latter generally oc- 
curs before perforation of the cornea takes place. But if the general 
disease tends to improve, the process may come to a standstill at any 
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Btage, With the newly awakened activity of tiie tia^ues a reactive 
iniiammation of the cornea sets in. This checks the further spread 
of the desiccation necrosis and leads to exfoliation of the necrotic 
parts. The ultimate lesion varies acconling to the extent and depth 
of the necrosis, from a slight jmtch in the zone of the palpebral fissure 
to a dense leucoma with or without anterior synechia, prolajiae of 
the iris, or even total staphyloma of the cornea. The milder forms 
are observed more frequently, because if the process extends v^ery 
deeply, a fatal termination usually occui-s. For reasons easily un- 
derstood the disease is almost always bilateral, although it often does 
not exhibit the same intensity in both eyes. The intestinal disease^ 
as such, acts as a predisposing factor, because the marked loss of 
fluids in profuse diarrhoea facilitates desiccation in unprotected parts. 
There is evidently at the same time a sort of ptomaine narcc>sis 
which gives rise to the insensibility of the cornea and the imperfect 
movement of the lids. 

Von Graefe originally regarded this disease as a neurfHparalytie 
kenititis residting from interstitial keratitis, because numerous so- 
called granular corpuscles were found in the brains of the little pa- 
tients. These are foimd constantly, however, in the growing brain, 
and hence the diagnosis ** encephalitis" is not warranted. The 
longer the cornea is exposed to the air, and the dryer the tissues, the 
greater the liability to the disease. 

We may also mention three cases of corneal xerosis in adults^ ob- 
served by Schoeler after strenuous treatment for obesit}^. 

Immermann {Jahr, f. A7ig.^ 18t>7, p. 250) reports a case of blind- 
ness and subsequent atrophy of the optic nerve after very profuse 
diarrhoea. 

Conjunctival hemorrhages occur not infrequently in old people 
with brittle vessels from straining at stool. Hemorrhages into the 
retina or vitreous, or into the orbit, are much rarer. Such hemor- 
rhages possess prognostic importance because, as a rule, they ai-© 
forerunners of cerebral apoplexy. 

Profuse hemorrhoidal hemorrhages may cause the same visual 
disturbances as profuse hemorrhages from other organs, In former 
times a nimiber of visual disorders were attributed to suppression of 
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hemorrhoidal hemorrhages. In a few cases vicarious hemorrhages 
into the vitreous are said to have been observed, similar to the so- 
called vicarious menstruation. HemoiThagic glaucoma, i.e., acute 
glaucoma in an eye whose vessels are diseased, is also said to result 
from this cause, but a direct connection is doubtful. It is certain, 
however, that in inflammatory uveal affections of patients who suffer 
from piles, laxatives or leeches ad auuxa not alone have a general 
favorable effect, but also exert a favorable influence on the eye disease 
whatever its relations to the hemorrhoids may be. 

In hepatic diseases the eye may be aftected in various ways. In 
jaundice the yellow color of the conjunctiva is early noticeable, and 
also lasts longer tlian the icteric color of the skin. In the diagnosis 
of so*called hjematogenous icterus, for example, in toxic and septic 
processes, the yellow color of the conjunctiva is important because 
the icteric color of the integument may not be pronounced, 

Subjective yellow vision has been observed for a little while at the 
beginning of catarrhal icterus, I have again recently seen a case of 
this kind. We are apt to assume that this symptom results from a 
yellow color of the ocular media if an intense jaundice develops very 
rapidly. In my last case, however, the jaundice was neither very in- 
tense nor had it developed very acutely. The yellow vision reminds 
us exactly of that observed in santonin poisoning, where it is due to 
the fact that tlie retinal elements at first do not respond to the violet 
end of the spectrum and later not to the red end. It is characteristic 
of the peripheral nature of the symptom that, as in santonin poison- 
ing, shadows are seen in the com piemen tarj" color, /.e., violet. The 
central perception of violet is not disturbed ; the retinal elements have 
merely become insensitive to violet. The coincident night blind- 
ness, which also occurs without yellow vision, develops in an 
analogous manner (torpor retinae, vide p., 34). 

It is probable, therefore, that the symptom is due to the action of 
a ptomaine, which is not produced in every case of icterus, and may 
even be absent in very severe and rapidly developing forms. 

Hemeralopia has been associated with hepatic affections of all 
kinds; compare, for example, Parinaud, Maei, and Nicati ( Ja/ir. /. 
Aug.f 1881, p. 305 et seq.). Xerosis of the conjunctiva also occur.s 
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in jaundice (Leber, Parinaufl, Snell), although rarely; as is well 
known, it is often combinecl with hemeralopia {tnde p. 34), 

In acute yellow atrophy of the liver, numeroua retinal bemor- 
rbagee are usually found in the terminal stage, in addition i^^ the 
yellow color of the conjunctiva. The hemorrhages come from the 
septic poisoning, as in septicemia. The same condition is also ob- 
Berved, for example, in acute phosphorus poisoning. 

According to Hirsohberg bilateral retinitis may develop as the re- 
sult of hepatic diseases. The connection is probably the same as in 
yellow vision, viz., direct action of an injurious substance upon the 
retina. Litten {Deutsche med. Woch,^ 1883, No, 13) emphasizes the 
v&ry frequent occurrence of retinal hemorrhages in all kiuds of he- 
patic affections which are attended with jaundice. 

Xanthelasma has often been associated with diseases of the liver. 
Very pronounced cases are reported, for example, by Foot {Jaht\ 
Aug., 187fi, p. 447) and Korach {ib,, 1881, p. 438). 

Landolt {Arch, f, Ophih.^ XVIII, l) has observed the coincidence 
of retinitis pigmentosa and cirrhosis of the liver, and has assumed an 
intimate connection between them because the two processes are both 
interstitial in character. He has applied the term cirrhosis retiofe 
to retinitis pigmentosa. But their combination is so rare and the 
etiology of the two diseases differs so greatly that a connection be- 
tween them cannot yet be conceded. Cirrhosis of the liver is an in- 
terstitial inflammatory process, beginning with a stage of cellular 
infiltration and enlargement of the organ and ending in marked re- 
traction and diminution of volimae; its cause appears to be a chronic 
infection or toxaemia of some sort. tJnder the same circumstances 
similar processes may appear in other parenchymatous organs, for 
example in the kidneys, but not a typical retinitis pigmentosa. The 
retinal changes in the latter are those of pure atrophy, especially of 
the nervous elements after destruction of the outer layers of the re- 
tina, combined with pigment emigration from the destroyed pigment 
epithelium. Active inflammatory processes in the retina are entirely 
absent or play a very subordinate part. As in other localities, the 
very moderate increase of connective tissue may be explained **x 
Vacuo^ hut the destruction of the nervous elements is not initiated by 
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cellular infiltration of the oonnectiYe tissue. Betinitis pigmentosa 
and cirrhosis of the liver have in common only the terminal stage, 
the connective -tissue degeneration. 

The chief site of the disease in so-called retinitis pigmentosa is in 
the chorio-capillaris and its nutritive territory. The affection begins 
at the periphery where the meshes of the chorio-capillaris are widest, 
and is then concentrated' upon the region where the meshes are nar- 
rowest, the capillaries themselves widest, i.e., in the region of the 
macula lutea. As a result of the imperfect nutrition, the asternal 
layers of the retina degenerate and later its centripetal fibres. Pro- 
liferating processes, which are merely forerunners of necrosis, are 
found only in the pigment epitheliiuu. The final choroidal atrophy 
may be more striking and intense than that of the retina. Unfor* 
tunat«Iy there are no anatomical findings in the earliest stage when 
there is merely peripheral torpor retinte and visible changes are still 
entirely absent. 

Even if typical retinitis (preferably chorio-retinitis) pigmentosa 
and cirrhosis of the liver occur together, the former runs a much 
more chronic course than the latter. 

The relation of chorio-retinitis pigmentosa to cirrhosis of the liver 
is a very instructive illustration of the fact that, in the accidental 
coincidence of two diseases, an apparent anatomical similarity may 
lead to the assumption of an internal connection which in reality 
does not exist. Chorio-retinitis with retinal pigmentation and cir- 
rhosis of the liver may both have a common cause, for example con- 
genital syphilis, but then we have to deal, not with a tj^pical retinitis 
pigmentosa, but with much more acute inflammatory processes in the 
eye. 

18 
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DISEASES OF THE RESPIRATORY ORGAKS. 

The relations between the respiratory organs prt^per and tbe organ 
of sight are very slight. They result chiefly from the vicinity to the 
eye of the beginning of the respiratory tract, viz., the nose and its 
auxiliary cavities, the orbit and conjunctival sac. We will therefore 
first consider the diseases of the nose and its cavities, with which it 
is best to include diseases of the ear, because tbe mode of connection 
of the latter with diseases of the eye is entirely similar. As a mat- 
ter of course, turners in these localities may penetrate the orbit and 
attack tho eye (for example, Nieden, Arch. /. Aug.y XVI, p. 387), 
but such cases do not interest us here. 

1. Diseases of the Nose 

may ascend through the lachrymal duct to the conjunctival sac, 
or very rarely the opposite path may be followed. Tubercular (lu- 
pous) and certain follicular diseases, epithelial cancer and the like, 
may extend in this way from the eyelids and conjunctiva to tho] 
nose. During infectious diseases of the conjunctiva the lachrymal i 
canals, as a rule, are impenneable on account of the swelling of tbeir 
mucous membrane, and hence the disease does not reach to the 
mal sac and nasal mucous membrane. 

With far more frequency disease of tho nasal mucoiis membr 
is the starting-point for the affection of the conjunctiva and cornea. 

As a rule, everj" acute corj'za causes eye symploniF, hyiwrsemhi, 
or catarrh of the conjunctiva '* so that one cannot see." This is also 
true of so-called hay fever. Occasionally there is an outbreak of 
herpes febrilis upon the eyelids or cornea, which is easilj^ recognized 
by its characterifeiic form. To this Ciitegory probably belongs Deck- 
©r*s case {MonatsbL /. Aug.^ March, 1890) of herpes comeeB zoster 
as tb© result of nasal disease^ unless the coincidence was merely aoci- 
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dental, If herpetic di^aae has made its appearance on the cornea it 
not infrequently returns with relapeea of coryza, and may severely 
distress the patient. 

lu chronic coryza we often find hypersemic and chronic catarrhal 
conditiouBof the conjunctiva which undergo acute exacerbations from 
time to time, usually with the nasal disease, and require local treat- 
ment both of the eye and of the nose. The affection is usually bi- 
lateral, but it is occasionally tmilateral. Although the lachrymal 
passages partake in the trouble, there is usually no obstacle to the dis- 
charge of the secretion and no noticeable pathological change in its 
character. At the most — but this is very oommon — there is epiphora 
on account of the swelling of the mucous memhrane» while a sound 
will readily pass. 

Far different and more frequent is the situation when, in chronic 
rhinitis, the formation of ulcers and scabs in the nose occludes the 
opening of the lachrymo-nasal duct. The secretion cannot escape; 
it decomposeSj and gives rise to purulent inflammation of the lachry- 
mal sac with all its sequelae. 

On passing a sound the obstruction is found not at the opening of 
the lachrymo-nasal duct into the nose, but mainly at the opening of 
the canaliculi into the lachrymal sac and at the transition of the lat- 
ter into the lachrymo-naeal duct, about the valvular folds of the mu- 
cous membrane. 

Hence we find (1) diseases of the lachrymal sac constantly re- 
lapsing despite permeability and despite the fact that the sound al- 
most enters of itself, so long as the nasal mucous membrane is not 
sufficiently cured and the constant formation of crusts occludes the 
opening of the lachrymo-nasal duct; and (2) that a dacryo-cysto-blen- 
norrhcBa which has not lasted too long and in which there are no bony 
occlusions, may be cured by suitable treatment of the naaal mucous 
membrane and persistent emptying of the lachrymal sac. In many 
cases the patient may be spared the painful treatment with sounds. 
The naaal treatment, however, is not perfectly simple and usually 
lasts a long time, because, as a rule, we have to deal with a disease 
that has endured for years. Nor is it sufficient in all cases (rhinitis 
atrophicans). It is important, however, under all circumstances. 
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Gmhn (Muench, med. Woch., July 3d» 1888) found disease of the 
nose absent in only two cases among thirty-eight cases of disease of 
the lachrymal sac. 

I have not been able to secure any specific statistics, but can naain- 
tain with positiveness that at least three- fourths of the cases of dis- 
ease of the lachrymal sac which have come under my observation 
were caused by chronic rhinitis with formation of crusts* 

Eczematous disease of the nasal mucous membrane very often 
gives rise to inflammations of the eye, particularly in children. It 
may be merely a more or less active catarrh (Homer's eczematous 
catarrh), which is very obstinate imless properly dealt with. This 
category also includes the large majority of diseases of the conjunctiva 
and cornea to which the indifferent term phlyctenular has been ap- 
plieil, and which have been called by Horner eczema of the conjunc- 
tiva and cornea. But not every phlyctenular disease of the eye 
merits this name. The isolated eruptions without a trace of eczema 
in any other part of the body may very well be due to some other 
cause. The large majority of the cases, however, are undoubtedly 
eczematous. In nearly 90 per cent, of the cases of phlyctenular dis- 
ease of the conjuctiva and cornea in children, 1 can prove the co- 
existence of eczema nasi- In addition there is very often a striking 
parallelism between the relapses of the disease of the eye and nose. 

Eczema of the nose may continue for a long time without corre- 
Bponding diseases of the eye. But after the latter haa develofKnl, 
**when it has found the way," it relapses ^vith every acute exacerba- 
tion of the nasal inflammation. Sometimes the disease is confined to 
one nostril and to the corresponding eye. It is a striking fact, how- 
ever, that disease of the tear passages so rarely occms, probably be- 
cause ecaema does not lead to the formation of crusts, as in other 
forms of chronic rhinitis. 

As a matter of course local treatment of the eye disease, especially 
of severe corneal phlyctenulee, is indispensable. But the constant 
relapses only cease when the nasal affection is cured. 

The nasal mucous membrane is much more often the startii^- 
point for eczematous disease of the conjunctiva and cornea, than of 
the skin of the lids. 
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In ulcerative destruction of the nasal mucous membrane Tigorous 
blowing of the nose may cause emphysema of the lids. Such cases 
are reported by Newcombe (Lancet^ 1874, II» p. 184), Jeaftreson 
{ib., p. 221), Fano (Jahr. f, Aug,, 1886, p. 433) and Fieuaial (tfe., 
1887, p. 413). 

Whether suppuration in the nose may be the direct cause of iritis, 
as is claimed by Ziem in three cases, appeal's to me to be very doubt- 
ful, and, at all events, the connection is entirely obscure. 

Hoadley Gabb {Jahr. /. Aug*^ 1883, p. 540)ob8er^'ed in epistaxis 
after spasmodic cough that the blootl escaped through the lachrymal 
duct of the corresponding side. Schmidt- Rimpler {Monatsbl. f. 
Aug>, 1877, p. 375) observed blindness of both eyes after loss of blood 
due to curetting nasal polypoid growths. This case is doubtful be- 
cause the hemorrhage was a slight one. The ophthahuoscope showed 
sinuosity of the veins and slight cloudiness of the papill£e. 

Rhinosclercma will also be discussed here among diseases of the 
nose. It is confined almost exclusively to certain regions (South- 
western Russia, Austria and Central America). The disease con- 
sists of a tumor formation which starts from the mucous membrane 
of the nose or pharynx and develops, after many years, into an ex- 
tremely hard, either flat or nodular, infiltration. It extends chiefly 
in the mucous membrane , but the muscles, cartilage and skin may 
also Ije attacked. Atrophy and cicatricial retraction do not occur 
until a very late period, and ulceration very rarely takes place. It 
seems to be due to a diplococcus which resembles Fried laender's pneu- 
m(X!occus. 

Among eighty-seven cases collected by Wolkowitsch (.4 reft. /. kL 
Chir,^ XXX VII I, p. 356), the eye, including the lachrymal sac and 
lids, was involved nine times, The lesions included firm nodules of 
the lachrymal sac with subsequent degeneration and ulceration and ex- 
tension of the process to the middle of the loft lower lid (Zeissl) ; a 
fluctuating tumor of the left lachrymal sac, which disappeared on 
pressure (Jarisch); right-sided dacryocystitis (Alvarez) j right-sided 
epiphora (Mandelbaum) ; bilateral dacryocystitis ( Wolkowitsch). In 
four cases firm, hard tumors were found upon the lachrjTnal sac 
(Weinlechner, Stukowenkolf, Schnlthess, and Wolkowitsch). In 
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Schiilthess' case {Deutsch. At'ck. f. kL Med, , XLI, p. 71) the en* 
tire prcicess seems to have started from the mucous membrane of the 
lachrymal sac. 

Gaillard {Jahr. /. Aug., 1887» p, 447) reports a case of thrombo- 
sis of the orbital veins in nasal furuncle and has collected fifteen 
similar cases in literature. 

It remains for us to consider a number of ocular reflexes in dis- 
eases of the nose. Ziem {Bevl kl Woch,, 188y, No. 38; Deutsch, 
med, Woch.^ 1889, No. 5, etc.) and certain American writers claim 
to have observed various '* nervous" eye symptoms, such as astheno- 
pia^ slight pareses of accommodation, concentric narrowing of the 
field of vision with or without disturbance of central vision, bleph- 
arospasm, etc., in all kinds of nasal diseases, and to have cured them 
by suitable treatment of the nose. Even in several cases of chronic 
glaucoma, Ziem claims to have obtained at least temporary enlai^ie- 
ment of the field of vision by gal vano- cautery of the nasal mucous 
membrane. In view of the close proximity of the diseased structures^ 
it is not astonishing that nervous ocular reflexes of the character 
mentioned occur occasionally, but they possess no further significance. 
Similar phenomena are observed in toothache and in every form uf 
severe pain, and disappear spontaneously with the cessation of the 
pain. 

Greater importance attaches to the \isual disorders after opera- 
tions on the nasal mucous membrane (galvano-cautery), and which 
were observed by several writers (Ziem, Centralbl. /. Ang.^ 1887, 
p. 131; Berger, Arch.f, Atig., XVII, p. 203, and others). In these 
cases the visual disturbance is not infrequently in the shape of the 
well-known concentric narrowing of the field of vision, with or with- 
out disturbance of central vision and the color sense. The eye on the 
side operated upon is attacked alone or to a more marked degree, and 
the condition is a temporary one in all cases. Similar symptoms re- 
sult occasionally from painful procedures in the neighborhood of the 
eye. The reflex prticess is probably the same that we find in trau- 
matic h^^teria ( vide p. 231) » wliose symptoms are often confined to 
the immediate neighbt>rhood of the trauma. These are e\*idently 
the mildest forms of hysteria and might be termed local, temporaiy 
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bjBteria or hysteria minor, because the difference is merely quanti- 
tative, not qualitative, like that between the petit-mal and grand-mal 
of epilepsy. 

After galvano-cauterization of the nasal mucous membrane in 
Basedow's disease. Hack {Deufsch, med. Wocfh^ I88ii, No. 25} ob- 
served disappearance of the exophthalmus on the operated side. Hop- 
mann {Jakr. /. Aug., 1885, p. 473) appears to have seen a similar 
ease, viz. , cure of a unilateral Basedow's disease by treatment of the 
nasal mucous membrane. In these cases we also recognize the paresis 
of the sympathetic system following the injury (paralysis of the un- 
striped dilators of the palpebral fissure). 

Trousseau (ibid.^ 1889, p. 559) claims to have cured two cases of 
blepharospasm, one case of obstinate scotoma scintillans (ophthalmic 
migraine), one case of mydriafiis and three obstinate asthenopias, by 
timtment of the nasal mucous membrane. Many similar cases could 
be mentioned, but some of them are very doubtful. 

Marckwort (Arch. /. Aitg.^ 1887, p. 45*^) obser\^ed the develop- 
ment of acute glaucoma after the protracted application of cocaine 
to the nasal mucous membrane. This may result in a much shorter 
time, without general cocaine poisoning, by the instillation of a few 
drops of a cocaine solution into the conjunctival sac. 

2. Diseases of the Cavities 

adjacent to the nose exercise, on the whole, the same inilueuce on 
the eye as do nasal diseases themselves, with which they are usu- 
ally associated- Stasis of secretion in the frontal sinuses often gives 
rise to siipraorbital neuralgia* a similar condition in the antriun of 
Highmore gives rise, though much more rarely, to neuralgia of the 
infraorbital nerve, and these recover after removal of the obstruction 
to the escape of the secretion. For this reason the nasal douche often 
has a favorable influence after all antineuralgics have proven useless. 
Ziem {Monatschr. f. Ohrenheilk., Aug., 1889, p. 174) cured a case 
of extreme contraction of the field of vision in nasal suppuration 
by restoring the outflow from the antrum, and with its occlusion a 
relapse again wcurred. 

Apart from the symptoms of compression and displacement of the 
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eye and its appendages (exophthalmtxs, paralyaea, atrophy of the 
optic nerve, etc.), which result from tumors, abscesses, etc., of these 
cavities, inflanimations of the cellular tissue and abscesses in the 
orbit may develop, and disease of the ethmoid may cause epiphora 
by pressure od the lachrymal passages (vide Berger and TjTOiann, 
" Die Krankheiten d, Keilbeinhoehle u. d, Siebbeinlabyrinthes u, 
ihr© Beziehungeu zu Erkrankungen d. Sehorgans," Wiesbaden, 
1886). 

Ptosis is not uifrequently found in dropsy of the frontal sinuses 
attended by erosion of the bones and dilatation of the sinuses; this 
may cause pressure on the optic nerve. All symptoms may dis^ 
appear after opening the cavity, but this is not true of all cases. 

In diseases of the sphenoidal sinuses, caries or necrosis of the 
body of the sphenoid, blindness and defects of all kinds in the field of 
vision may be prmiuced by implication of the adjacent optic nerve, 
chiasm and optic tracts. 

It will be proper to consider now the diseases of the eye which aie 
observed in 

3. Ear Diseases, 

because they present numerous points of resemblance to those noti 
in diseases of the nose and its auxihary cavities, to which the cavitj' 
of the tympanum also belongs, 

Irritative sjnnptoms in the external auditory canal and the cavity 
of the tympanum, whatever may be their origin, appear to give rise 
occasionally to reflexes similar to those in diseases of the nasal mu* 
cous mem brane, BlepharoBpasm is mentioned with special frequency, 
for example, in cases of foreign body in the external auditory canal 
(RanipSbldi, AnnaL di Ottalm.^ XVIII, li), in syringing the cavity 
of the tympanum (Ziem, Deutsche med. Woch,^ 1885, 49), etc. 
Rarapoldi repeatedly checked blepharospasm of this nature by drop- 
ping cocaine into the ear. 

Lucae {Jahrb. /. Aug., 1881, p. 152) has several times produced 
"optic vertigo," with apparent motion of objects toward the opposite 
side, by usiug the air douche from the external auditory canal in 
eases of perforated tympanum. He also observed abduction of tho 
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globe toward the irritated side* Evidently this was conjugate devi- 
ation of the eyes toward the side of irritation with apparent move- 
ment of objects in the opposite direction. Under certain circnm- 
stances, however, the apparent movement of objects appears to take 
place in the same direction aa the movement of the eyes {vide Jahr. 
/. Aug,^ 1883, p. 148). Lucae observed, at the same time, obscura- 
tion of the field of vision, probably the concentric narrowing of the 
field to which attention has often been directed. He believes that 
these symptoms are due to the extension of pressure of the labyrin- 
thine iiuid and thence to the subarachnoid cavity of the brain, possi- 
bly to irritation of the dura mater or the tympanic plexus. 

Baginski {Jahr. f. Aug.^ 1881, p. 153) found that in rabbits the 
injection of water into the cavity of tbe tympanum produced move- 
ments of the eyes and nystagmus. These were tbe more marked, the 
higher the pressure and the more pronounced the temperature and 
chemical constitution of the injected fluid. Similar symptoms were 
prothiced by boring into the labyrinth, if the procedure opened into 
the skull at the same time. He believes that the injected fluid rem-hes 
the brain (restiform body and ascending root of the trigeminus) and 
there gives rise to these movements. Hoegyes {ibid. ) obtained sim- 
ilar results, but believes they are due to irritation of the roots of the 
acoustic nerve. Touching variouB parts of the semicircular canals 
with a bristle always produced characteristic associated movements 
of the eye, I also believe that we have to deal in such cases with 
involuntary or voluntary reflexes due to irritation of the acoustic 
nerve. Kipp {Jahr. f. Aug,^ 1888, p. 434) observed three cases of 
nystagmus in purulent inflammation of the middle ear. The six 
cases {ibid.^ 1883, p. 520) of opacity of the vitreous with cholesterin 
crystals (synchysis scintillans) in disease of the middle ear were 
probably accidental coincidences. In a case of polyp of the ear, 
Pflueger observed nystagmus whenever the polyp was seized. Cohn 
{Berl. kL Wsvhr.^ 1891, No. 43) also observed cases of nystagmus, 
associated with vertigo, on irritation of the diseased ear. 

Urbantschitsch {Wien. med. BlaeUer, 1882, No. 42) often noted 
the influence of ear disease (chronic catarrh of the middle ear) upon 
the acuity of vision, either impairment or improvement in one or 
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both eyes» often an alternation between the two, in the course of the 
same ear disease. No definite relations could be detected, hawever, 
between the ocular and aural afi^ection&. On the other hand Ham- 
poldi {Lc^) claims to have improved hearing by iridectomy in glau- 
coma. Davidson and Dranaart claim the same result from iridec- 
tomy in leucoma of the cornea. 

Much more important than these very inconstant nervous symp- 
toms are other and material eye diseases which are observed in ]>uni- 
lent inflanmaation of the middle ear, in caries and necrosis of the pe- 
trous portion of the temporal bone, etc. Apart from facial i>aralysis 
owing to destruction or lesion of the nerve in its long bony canal, 
there may also be sensory disturbances or paralyses of the ocular 
muscles, especially of the abducens. These are either temporary, 
and are then due to infiltration or to remote action" upon the adja- 
cent nerves, or they are permanent and due to destruction of the 
nerves. In perforation into the skull, purulent meningitis with its 
eye symptoms will develop {vide -p, 150). Cerebral abscesses, espe- 
cially in the temporal lobes, with their characteristic symptoms, 
{vide p. 137) also occur frequently in aural suppurations. Kipp 
(Jahr.f . Aug., 1884, p. 324) even reports two cases of metastatic pan- 
ophthalmia in aural suppuration. 

Zaufal {Ptag, med. Woch., 1891, No. 15) recommends ophthal* 
moscopic examination in suppurations of the middle ear in order to 
determine the proper period for operative interference. So long: 
the ophthalmoscopic appearances are normal, there is no danger in 
delay. But as soon as unilateral or bilateral venous b3T3er£emia or 
an indication of neuritis or choked disc, even without disturbance of 
sight, is visible, then the pus must be evacuated at once on account 
of the danger of meningitis, even if no other threatening symptoms 
are present. Zaufal found that the ophthalmoscopic appearances 
again became normal after the operation. Others have made similar 
observations. In my opinion it is not advisable to wait until the 
development of visible ophthalmoscopic findings. In not a few of 
such cases, it would be too late. 

Knapp (^4 rcA. /. Aug. nnd Ohr,^ II, % p- l^l) has observed iritis 
eeroea and keratitis parenchymatosa in combination with so-called 
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Meniere's disease which begins suddenly with vertigo, ringing in 
the ears, vomiting, tottering gait and pronounced deafness^ and in 
which no constant pathological lesion in the ear has yet been found. 
The real connection between these diseases of the eye and ear is very 
obscure. Pooley {N. Y, Med, Eec.^ Jan, 8th, lb8T) found bilateral 
neuritis in a man of forty-three years suffering from this disease, 
and who was attacked, almost at the same time, with disorder of 
sight and hearing; he also suffered from polyuria, without albumin 
in the urine. The autopsy showed nephritis and softening within 
the cerebrum; the cerebellum appeared normal. In the majority 
of ocular complications of Meniere's disease, which is evidently 
not an anatomical unit, we probably have to deal with accidental 
coincidences. 

Stein {Jaht\ f. Aug., 1887, p. 381, nnd CentralbL /. Aug,, Jan., 
1887) claims that he has produced cataract in guinea-pigs by means 
of tuning-forks, and all the more readily, the younger the guinea- 
pig and the longer the vibrations of the tuning- fork. Evidently we 
have to deal here in part with hypnotic conditions due to the mon- 
otonous auditory sensations which Imted hours and days; this is 
further supported by the drowsiness and the cessation of the pupillary 
reaction. There also seems to have been a development of mild nu- 
tritive disturbances in the lens, iuterfibrillary accumulation of fluid 
and the like, probably as the result of insufficient ingestion of f ootl ; 
this acted more rapidly in young than in old animals. Permanent 
opacity of the lens was not produced. What might not be expected 
from such experiments in man? Insanitj' would be the least, 

4. Effects of Hespiration and its Abnormalities upon 

the Eye. 

In inspiration there is slight dilatation, in expiration, slight con- 
traction of the pupil, as we can readily observe upon ourselves if suit- 
able precautions are adopted. According to v. Platen the reception 
of oxj'gen and the excretion of carbonic acid during the respiration 
of mammals are increased by the action of light on the retina. Ac- 
cording to Urljantschitscb (Ct'w/rfj^ft/. /. Aug.^ 1887, p. 513) light also 
stimulates and darkness enfeebles the auditory function. 
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Reyher {Jahrb, /. Aug., 1870, p. 303) observed pronounced my- 
driasis during sudden dyspncea trom swallowing a large piece of 
meat " the wrong way it disappeai-ed immediately after the dis- 
lodgeraent of the meat by vomiting. This is easily explained by the 
marked suction action of inspiration upon the contents of the blood- 
vessels, when the air passages are occluded and the limgs contain 
only a moderate amount of air. 

When the nostrils are closed during vigorous expiration, the air 
occasionally escapes tlirough the lachrymal duct, and this produces 
a peculiar tickling sensation in the inner angle of the eye. Dilata- 
tion of the lachrTp'mal sac and its distention with air may also be pro- 
duced by labored breathing, for example, in pulmonary afifections 
(Starcke, Rau). 

Irritation of the conjunctiva in little children often produces sud- 
den cessation of breathing. This is readily observed in treating blen- 
norrhcea neonatorum with the mi tigated stick. In a boy of four y eiars 
suffering from atropine poisoning, Guttmann {Deutsch. med, Woeh,^ 
March 20th, 1888, p, 355) observed, not closure of the lids, but ces- 
sation of respiration, on touching the cornea. Hence it seems to be 
one of the lower reflexes, like the deep inspiration resulting from vig- 
orous stimulation of the skin, for exaraple, in cold douches and the 
like. Kuert {Wien. med. Presse, 1891, Ko. 21) noticed cessation of 
spasm of the glottis on touching the cornea, but this could be done 
more easily and certainly by tickling and irritating the nasal mu- 
cous membrane- 

In dyspntBa (emphysema, etc.) venous st^is in the retinal veins 
is visible with the ophthalmoscope. There may even be hemorrhages 
into the retina, rarely into the vitreous. Hemorrhages into the con- 
jmictiva also occur under such circumstances. It is well known that 
attacks of asthma occur preferably in the dark, and that the burning 
of a light at night decidedly diminishes their frequency. 

In acute suffocation the pupil is generally^ though not always, nar- 
row, and hemorrhages, often only punctate, occur into the conjunc- 
tiva and retina. The latter are often not seen until the autopsy. The 
hemorrhages also often occur beneath the integument of the lids and 
are found occasionally in all the vascular parts of the eye and its vi* 
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ciliity (Schlemm's canal, Petit's caiiall, etc.). In chronic suffocatioD, 
in which similar hemorrhages may finally be produced, the retinal 
vessels, particularly the veins, appear with the ophthalmoscope to 
be unusually dark, often almost black, as the result of overloading 
the blood with carbonic acid. 

In two cases of Cheyne-Stokes breathing, Robertson {Lancet, 27, 
XI, 1886) found that the pupils grew constantly larger during the 
return of respiration, and constantly smaller as the reepi rations ceased ; 
this was uninfluenced by ill luni nation of the eye. In one case, in- 
deed, the reaction of the pupil to light was abolished {vide p. 171). 

As is well known, sneezing is often produced on forcible opening 
the eyes of children suffering from photophobia. This is particularly 
true of conjunctivitis and keratitis phlyctenulosa. As a rule, nasal 
disease (eczema) is present in such cases, but this is not a necessary 
factor. Even in adults an intense light stimulus — for example, look- 
ing at the sun — ^may cause one or more acts of sneezing, in others, 
this effect is only produced under certain conditions, — for example, in 
one of my acquaintances only immediately after meals, but then 
with absolute certainty. Fere {Neurol Centralbl, 1890, p. 732) 
could prevent this in himself by displacing bis four puncta lachry- 
malia with serres fines; he then experienced no deeire to sneeze. 
This reflex, he claims, necessitate irritation of the nasal mucous 
membrane by the abnormally secreted tears ; hence it did not always 
occur immediately. Whether this etiology holds good for all cases 
must be left undecided. 

Sneezing, blowing the nose and coughing may give rise to hem- 
orrhages in all vascular parts of the eye and its vicinity, most fre- 
quently in the conjunctiva, eyelids and retina. In such cases there 
are very often coincident changes in the vessels, particularly athe- 
roma, and these naturally constitute a predisposing factor. If there 
are ulcerative processes in the lachrymal sac, or a solution of continu- 
ity has taken place in its bony walls or in those of the adjacent cavi- 
ties of the nose, all these expiratory efforts may give rise to emphy- 
sema of the lids or in the orbit. Wliat strange things may happen 
is shown by Malgat's case {Rec, d'Oph th,, 1800, No. 4). A lady was 
compelled to sneeze several times during a meal, and soon afterward 
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felt a violent pain in the region of the inferior lachrymal duct. Three 
days later a little abscess developed there and discharged a piece of 
salad 2 mm. long and 1 mm. wide, Malgat had previously treatttl 
the lady for keratitis, and therefore excluded an abnormality of the 
lachrymal passages, but this must probably have been prei^nt. In a 
young girl spontaneous luxation of the globe in front of the upper lid 
was observed by Depontot {Jahresb. f. Ang,^ 1885, p. 458) as the re- 
sult of sneezing. I have also observed this, as the result of sneering, 
in Basedow's disease. 

The expiratory efforts of coughing, blowing the nose and sneez- 
ing may be very painful when there is an internal inflammation itf 
the eye. This is also observed very often in the onset of myopia, 
during lis acute exacerbations, and in these cases can be relieved 
considerably by vigoroiis pressure on the eyes. 

Ocular affections are» on the whole, infrequent in 

6. Diseases of tlie Respiratory Tract Proper, 

We may mention the not uncommon occurrence of herpes corner 
during the course of bronchitis and acute pneumonia. After this 
complication has once appeared, it may relapse — and always on the 
same e3'e — in subsequent attacks. Bilateral herpes corne£B is very 
rare. 

Ramjxjldi (Ceniralbl. f, Aitg.f Nov., 1S86) calls attention to the 
occurrence of sj-nipathetic nerve symptoms in pulmonary diseases. 
It is especiall}* in disease at the apex that the sympathetic may be 
implicated, and irritative as well as paralytic phenomena of vasomo- 
tor and oculo'pupillary character may be observed. In one nf his 
cases there was bilateral mydriasis in febrile catarrh of both apices, 
and it diminished with the improvement of the pulmonary afl^ection. 
In the second case tliere was pulmonary infiltration, especially of the 
left apex, together with left mydriasis which passed subsequently 
into myosis; atrophy of the left half of the face and c^ight ptosis 
developed at the same time. 

After a profuse secretion had been expectorated for six weeks in 
a case of purulent bronchitis, Adler {Jahrb, /. Aug., 1889» p. 240) 
obser\'ed, in addition to chilly vomiting, fever and pain in the left 
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shoulder, a metastatic coDjimctival abecees on the left side, to the 
outer aide of the cornea; the abscess discharged and healed in a 
month. Posterior eynechise and opacities of the vitreous were 
present in the eye itself, but the organ was preserved. The 
staphylococcus pyogenes aureus was found in the pus dischai-ged 
from the abscess. 

Cerenville (Rev. MM. de la Suisse Normande^ 1888, 1 and 2) 
collated twentj'-one cases, including six of his own, of cerebral symp- 
toms after operation for empyema. The symptoms consisted gener* 
ally of a sudden epileptic attack with wide pupils, although they were 
sometimes contracted at the start. The convulsions were generally 
unilateral, but not cilways on the operated side. Disorders of speech, 
pareses, vasomotor disturbances, amaurosis, scotoma scintillans and 
phoephenes may continue for a time after the seizure, usually for a 
few minutes only. The attacks themselves lasted from five minutes 
t-o sixteen hours. In one case the opbthalmoscoi]>e revealed a pale, 
cloudy papilla and narrow vessels; in two cases, hypersemia and 
hemorrhages along the vessels ; similar conditions may also be present 
in the brain. The operation wound was occasionally very sensitive ; 
the pupils then dilated upon touching the wound or the exposed pleura, 
or they became unequal (like the unilateral or bilateral mydriasis 
upon irritation of the skin) . 

Two months after repeated operations for empyema, Hand fort 
(Bfit. Med, Journ.^ Nov. 3d, 1888) observetl the devt«lopmeut of 
neuro-retinitis, first on the left side, then on the right, with almost 
complete blin(hiess. At the end of eleven days vision again returned, 
but finally there was complete amaurosis. At first there was also 
right hemi paresis, later hemiplegia, aphasia, etc. The autopsy 
showed bilateral cerebral softening, especially of the angular gyri 
and the occipital lobes, i.e., an almost symmetrical embolic process 
in the brain. 

Of course embolic pyjemic affections may originate from purulent 
diseases wherever situated, but they appear to start rarely from af- 
fections of the pleura and air passages, 
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DISEASES OF THE CIRCXTLATOEY ORGANS. 

We will here consider only the abnormalities in the amount and 
circulation of the blood, aud the direct diseases of the heart and ves- 
sels. The abnormalities in the constitution of the blood, among 
which the higher grades of so-called antemia and hydrgemia belong, 
fall in the main under the category of constitutional anomalies 
and infectious diseases, and will there he considered. For the aflfec- 
tions of the vasomotor nerves, vide the diseases of the nervous sys- 
tem (p. 119). 

In general anaemia and hyperiemia (plethora), the eye is not 
usually affected to a noticeable extent, and even if it were, it could 
not be regarded as a manometer. Indeed, the amount of blood in 
the eye may be exactly the reverse of that in other parts. In ansemic 
conditions, in particular, we very often find the signs and symptoms 
of conjunctival hyperfemia, and these are usually quite obstinate in 
such cases. It is only in high grades of general ansemia or venous 
hyperjemla that a corresponding condition is noticed in the retinal 
vessels. If these exhibit distinct venous hypereemia, we will hardly 
ever have to deal simply with general "plethora,*' but complications 
on the part of the respiratory organs (emphysema, asthma) or the cir- 
culatory organs (valvular lesion, fatty heart) will be found at the 
same time If, as the result of the stasis, hemorrhages have occurred 
into and around the eye (conjunctiva, retina, vitreous body, etc.), 
we may conclude, ahnost with certainty, that vascular lesions are 
present. It is true, however, that these are only demonstrable ana- 
tomically, and are recognized clinically merely by the appearance of 
the hemorrhages. Hj-pertrophy of the left ventricle may or may not 
be present. 

Under normal conditions of excretion from the eye the ocular 
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preissure ia essentially a function of the blood pressure within the 
vessels. But increase or diminution of the blood pressure is not alone 
shown by a corresponding change in the ocular pressure — which may, 
however, be almost entirely eorapeusated, especia-Uy in increased 
blood pressure, by increasing outflow — but may also produce phe- 
nomena visible with the ophthalmoscope. 

Gradual diminution of the pressure and quantity of the blood, 
which must be assumed in many so-called anaemic conditions, must 
have become very pronounced before it is visible with the ophtlml- 
moscope. We then find a pale, in the highest grades almost chalky 
white, papiUa and narrow vessels with contents of a lighter color. 
But a change in the red color of the ftmdus itself is rarely or never 
seen with certiiinty in purely aneDmic conditions. The visible changes 
are mainly attributable to the changed contents of the vessels. The 
only symptom which points directly to the diminished blood-pressure 
is pulsation of the retinal arteries on slight pressure upon the eye. 
Even spontaneous pulsation is occasionally found in intense aniemic 
conditions. Pressure sometimes causes entire disappearance of the 
veins. 

After prolonged duration of such conditions we find a tendency to 
spontaneous retinal hemorrhages; their absorption is attended by 
the formation of white patches and rarely gives rise to slight pig- 
mentation of the retina. These hemorrhages often recur if the gen- 
eral condition is not cured. In such cases vascular disease, either 
directly as the result of defective nutrition of the vessel walls or fa- 
vored by it, must be assumed ; it has even been demonstrated anatom- 
ically, though not in all cases. We will return to this subject in 
the diBCussion of constitutional anomalies. 

In a few extremely anaemic females, between the ages of seven- 
teen and twenty years, I saw the complete picture of retinitis albu- 
minurica, although not a trace of albumin was discovered in the 
urine. The affection was very obstinate but finally recovered com- 
pletely after lasting six to nine months. Such cases seem to be very 
rare. 

If the blood pressure suddenly falls considerably, the elastic intra- 
ocular pressure constitutes an obstruction to the circtdation of the 
10 
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retina, which is not found in this way in other vascular tracts. The 
arterieB pulsate and become visibly narrower; the circulation of 
blood becomes irregular. The papilla grows pale, everything grows 
dark before the patient's eyes and there is concentric narrowing of 
the field of vision, with which the attack of syncope begins. The 
same thing is observed when, after great excitement, great exhaustioD 
ensues. The coincident Bubsidence of central vasomotor innerva- 
tion entailB imperfect supply of blood, especially to the head. On 
several occasions I became aware, from the suddenly developing arte- 
rial pulsation during ophthalmoscopic examination, of an impending 
attack of syncope, and was able to guard the patient against falling 
from the chair. 

Witli the restoration of vascular tonus and filling of the vessels 
this usually disappears without any bad effects. In rare cases there 
is a more or less sudden onset of unilateral or bilateral disturbance of 
vision, amounting even to complete blindness. This may either be 
permanent or may undergo improvement. As a rule» complete res- 
toration does not occur. Disturbances of vision and the color sense, 
defects of the field and, very rarely, a central scotoma are left, aa in 
other diseases of the optic nerve. 

The ophthalmoscopic appearances in such cases of " amblyopia 
and amaurosis after loss of blood" are often negative at the onset, 
at the most we find a somewhat pale papilla and narrow v: 
More or less complete atrophy of the optic nerve develops at a later 
period- One finding is known as retrobulbar neuritis, and corre- 
sponds, as a rule, to a hemorrhage into the trunk of the optic nerv- 
or its sheaths. In other cases there is neuritis and choked disc wi 
considerable opacity of the retina and papilla, often with hemo" 
rhages and white patches, Samelsohn observed a retinal hemorrl 
develop with beginning improvement of vision after the reatorati 
of circulation. 

Such conditions are occasionally seen after hemorrhages of tbo 
most varied kinds, after hsematuria, profuse menstruation, abortion, 
*?pistaxis, venesection, but most frequently after gastric hemorrhage 
and h^ematemesis. Even violent vomiting alone may produce sue 
msuUs. Sometimes the disorder of vision occurs only after repea*^ 
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liemorrhagea, or it may appear after the Erst hemorrhage and be ab- 
sent in succeeding ones. 

Three weeks after the beginning of the disease, Ziegler (" Beitr. 
z- path. Anat. n. Phys,/' Bd. II) found fatty defeneration of the 
supporting elements of the optic nerve and the innermost layers 
of the retina, most pronotmced in the scleral portion of the nerve ; 
cell infiltration was wanting. These findings remind us of the 
ischsemic foci of degeneration in the brain and heart muscle. Zieg- 
ler attributes them to local contractions of the vessels owing to gen- 
eral anaemia. 

Baques {Annal, di Ottalm.^X.'K,^) has studied the histological 
cJianges in the retina in temporary anaemia. If the latter lasted an 
hour or more, retinal hemorrhages and oedema developed at the end of 
eight to ten days. The ganglion cells become dropsical ; vacuoles and 
signs of degeneration appear in the cells of the internal granular layer, 
with proliferation of the connective- tissue elements of the supporting 
fibres. These findings are not, however, directly applicable to our 
clinical cases. 

Special attention should be paid to the following points : 1. Am- 
blyopia and amaurosis after hemorrhage are rare and occur only iu 
individuals who are otherwise not in a healthy condition, so that, in 
addition to the loss of blood, there must be some other predisposing 
factor. Not a single case occxirred in the entire campaign of 1870- 
71. Fries {Monaisbl. /. Aug.^ 1876) found only 5 cases of wounds 
among lOtl cases — one case of hemorrhage, lasting half an hour, from 
a small spirting artery, three perforating wounds of the chest (hence 
not a simple hemorrhage) , and one insufiiciently described ca^e. In 
all these cases recovery occurred in from three to seventy-two hours. 
This is otherwise not the rule, even in cases of venesection which, as 
a matter of course, is always done in sick individuals. 

2. The tj'pical cases generally occur after the lapse of several days 
(usually five to eight days, even twenty-one days or more), *.e., at a 
time when the blood pressure has risen and the circulation has been 
restored. The onset is usually more or less sudden. 

3. Similar conditions are sometimes observed after trifling hem* 
orrhages, when the factor of diminished blood pressure does not come 
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into question. Strictly speaking, these cases do not belong in ihi& 
category, because there is evidently a coincident disease of the vessels 
at the site of the hemorrhage and in the optic nerve. 

In all cases the cause appears to be a hemorrhage into the optic 
nerve (which may have been absorljed at the time of examiaatioD), 
resulting from necrobiosis (fatty degeneration) of the previously dis- 
eased walls of the vessels. This condition is consequent on protracted 
disturbance of nutrition from insuflScient supply" of blood. 

On account of the rapidly sinking blood pressure, very little or no 
blood enters the vessels of the retina and optic nerve, and this is true 
in a measure of the cranial vessels. The result is that things grow 
black before the eyes, and blindness and syncope set in. Under cer- 
tain predisposing conditions necrobioses develop in the walls of the 
vessels during the depression of circulation. With returning circu- 
lation the syncope ceases and vision is restored. It is only after a 
certain lapse of time that solutions of continuity occur in the walls 
of the vessels, and hemorrhages ensue. These are comparatively 
harmless in the retina, but in the optic nerve they cause signs of re- 
trobulbar neuritis with subsequent atrophy. If the hemorrhage is 
situated far back, the ophthalmoscopic appearances are at first ne^- 
tive. If it is situated near the papilla we find visible changes with 
opacity and stasis, because the current in the optic nerve and its 
sheaths normally flows toward the cranial cavity. 

It is also easy to understand that a central scotoma occasionally 
develops. Cerebral disorders of vision, such as homonymous hemi- 
anopsia> blindness with intact reaction of the pupils, etc., are also 
observed at times. Such cases appear to be due to temporary- dis- 
turbance of the circulation within the cranium, and the prognosis 
is favorable. 

Early puncture of the chamber is said to have acted favorably by 
diminishing the ocular pressure (v. Graefe), but I find no reference 
to this point in later writings. If the vessels are brittle this treat- 
ment would favor the development of retinal hemorrhages, and I 
would advise against it. 

In disorders of the circulation we not infrequently notice visible 
pulsation of the retinal vessels, not alone confined to the papilla, as 
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in the phyBiological venous pulse, but often extending far toward the 
periphery of the retina. 

In aortic insufficiency there is almost constantly a pulsation of the 
arteries^ sjnehronous with the radial pulse, and alternating with en- 
largement of the veins. The conditions are very favorable to the de- 
velopment of pulsation in the vessels of the eye. As a result of the 
compensatory hypertrophy of the left ventricle the blood pressure is 
greatly increased during systole, and markedly diminished during 
diastole on account of the reflux of blood through the insufficient 
valves (Becker, Arch* /. Ophth.y XVII, 1, and Monatsbl /. Ang,y 
18Tl,p. 80 ; Quincke, BerL kl W^och,, 1868, No. 34). But a visible 
arterial pulse may also be absent in aortic insufficiency , especially 
if the latter is combined with a certain amount of stenosie, or it 
is absent during rest and appears when the heart's action is in- 
creased. It may disappear under the influence of digitalis. A 
similar condition is observed much more rarely in other cardiac 
le^sionsj and also in Basedow's disease and in extreme aofemia and 
chlorosis. 

Alternate reddening and pallor of the optic papilla may also be 
observed in aortic insiifficiency (Jaeger), and this capillary pulse is 
analogous to the con^sponding phenomenon in the finger-nails. This 
symptom is, however, rarely pronounced. 

Ocular symptoms may be produced either directly in the eye, or 
indirectly from the brain, by extensive diseases of the vessels, partic- 
ularly atheroma, arterio* sclerosis, fatty degeneration and certain 
specific diseases, such us syphilis, albuminuria, leukaemia, chronic 
infections and poisons, etc. The d ififerent anatomo-pathological forma 
can rarely be distinguished from one another with the ophthnlmo- 
ficope. Often as such vessel -changes are found post-mortem in the 
retina and choroid, they are seen with the ophthalmoscope with com- 
parati ve inf requency; although not so rarely as was formerly supposed. 
For eramplo, Raeblmann found visible changes in the retinal vessels 
twenty-four times among forty-four cases of general arterio-sclerosia 
(Zeihehr, /. kl Med,, XVI, p, 600). 

The walls of the arteries and veins have a white border (periarte- 
ritis and periphlebitis) ; in places they are thickened into a spindle 
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Bhape. Often there are ^veral tfaickeningB upon the same vessel 80 
that the lumen may be narrowed to complete oblit-eration. The walls 
of the vessels sometimes contain ^-ellowish, fatty patches, ee|>ecially 
upon the papilla. If the vessel remains tolerably transparent in en- 
dophlebitis and endarteritis, the column of blood at the diseased spot 
merely appears thickened. If the narrowness of the vessels, e^ie- 
cially of the arteries, indicates considerable diminution of the blood 
pressure^ pulsation is not inf reciuen tly observed , According to Kaehl- 
mann lateral displacements and flexions are more frequent than real 
changes of calibre. 

In the further course of the process the vessels may be obli terated. 
Sinuosities and dilatations make their appearance, particularly on the 
veins^ and often alternate with constrictions. More or less numerous 
miliary aneurisms may also form upon the arteries. But such cases 
are very rare (Michaelsen^ Hirscbberg, Schleich, Liebreich, Sehmall, 
Raehlmann) , and can only occasionally be demonstrated post mortem 
(Liouville). 

The reooveiy' of such a disease of the vessels is occasionally note<l, 
as^ for example, by Seggel, in a case of syphilis. 

Such processes occnr more frequently and usually much more ex- 
tensively in the choroid than in the retina. Natiu-ally their demon- 
stration is genei'ally possible only after death. 

More striking than these diseases of the vessels, which are often 
dis(X)vered only after very careful examination, are their results, 
viz., the hemorrhages which occur either spontaneously or upon com- 
paratively slight provocation (bending, lifting, warm or cold bath, 
etc.) . They may occur into any vascular part of the eye, but they 
are usually most striking in the conjunctiva, retina and vitreous hu- 
mor. They may be absorbed, but in the retina an extensive, white 
discoloration is often left either at the middle or at the periphery. 
Relapses are common. Inasmuch as disease of the vessels in 
the eye points to a similar affection of the vessels within the cra- 
nium, — among thirty-five cases of atheroma in the skuU Haehlmann 
found in twenty of them a similar affection in the conjunctiva, retina 
or vitreous — spontaneous hemorrhages, or those which occur after 
trifling causes, are often forerunners of cerebral hemorrhages. If the 
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latter are not directlj* fatal, th^y may in tiim give rise, according to 
their location, to central disturbances of vision. In old |>eople we 
have to deal chiefly with atheroma, in younger people with other 
diseases of the vessels. In both cases the prognosis is unfavorable, 
except in syphilis, and even the later effects may be disastrous. 

According to v. Graefe arterio- sclerosis may he the cause of hem- 
orrhagic glaucoma. It would probably be more correct to say that 
this affection is glaucoma in an eye whose vessels are diseased, and 
that this explains its clinical peculiarities- 
According to Michel and his pupils, atheroma of the carotid may 
give rise to cataract. When the latter is unilateral, atheroma can 
almost always be demonstrated on palpating the caixitid, or, if the 
atheroma is present on both sides, it is more pronounced on the side 
of the diseased eye. Other observers have been unable to confirm 
these Btatemente, and this agrees with my experience. Indeed, I 
have not infrequently noticed the opposite state of affairs^ viz., very 
slight or no atheroma upon the side of the cataract. For this very 
reason I do not believe, as Michel is iuclinfHi to assume, that negative* 
resiUts are due mainly to insufficient examination. Moreover, it is 
difficult td see how atheroma of the carotid may be the direct cause 
of cataract, while a similar affection in the ciliary body or processes 
might very well give rise to it. But this lesion has not been proved 
to exist. 

Hemorrhoids formerly played a great part in the etiology of dis- 
B of the eye. At the present time such a relation is hardly men- 
tioned. A profuse hemorrhoidal hemorrhage m igh t occasionally give 
rise to ** amblyopia or amaurosis from loss of blood," but this appears 
to he comparatively rare. 

We Iiave already referred to retinal pulsation in aortic insuffi- 
ciency. Schmall (Arch. /. Ophfh., XXXIV, 1, p. 37) ol>served it 
twice in twenty -two cases of mitral disease, and once in obliteration 
of the pericardial cavity. In such cases other factors must have 
given rise to a decided increase in the difference between the systolic 
and diastolic blood pressure. 

General venous congestion or cyanosis as the result of heart dis- 
ease will also be noticeable in the eye. In the last stages of valvular 
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lesio&B the cyanosis, cedema and dyspnoea will produce their eftects 
on the eye, will give rise to hemorrhages, etc. 

In a case of dilatation of the h^t withoxit valvular disease^ Kimpp 
{Jfidiresb, f. Aug-, ISTO* p, 337) observed general cyanosis, anenris- 
mal murmurs in many parts of the body and excessive hypersemia 
of the retinae with innumerable thick and sinuous arteries and veins. 

The hypertrophy of the left ventricle, which occurs quite con- 
Btantly in the later fetages of chronic renal disease, was formerly re- 
garded as the cause of so-called retinitis albuminurica. It has been 
found, however, that the latter is due to definite disease of the ves- 
sela and occurs with or without hypertrophy of the heart. 

lu fatty heart there ia not infre4:iuently extensive disease of the 
vessels which may give rise to ocular hemorrhages, I have been un- 
able to recognise a connection between fatty heart and the arcus 
senilis (fatty degeneration of the corneal tissue). As a rule, fatty 
heart could not be demonstrated in those very cases in which the 
arcus senilis appeared at a prematurely early age. 

Diseasoa of the heiirt and vessels may alao give rise to thrombosis 
and embolism in the eye. If the emboli are infectious they result in 
a specific new formation, an infiammation or suppuiation (ulcerative 
endocarditis). If the embolus is not infectious, its effects may vary* 
Emboli of the choroid produce slight symptoms because of tiie large 
sisse of the choroidal vessels and the numerous anastomoses which 
prevent a notable interference with circulation. 

A choroidal embolus looks like a chorio-retinitic patch. It forms 
a whitish, somewhat prominent spot with indistinct borders, over 
which the retinal vessels pass or in which they disappear. In the 
latter localities there is considerable opacity of the innermost layers 
of the retina. The visual disturbance is essentially a scotoma cor- 
responding to the situation of the emlx^lus. After a time the opacity 
disappears and more or less atrophy and irregular pigmentation of 
the choroid are left. Vision may be entirely restored. Such condi- 
tions are usually seen accidentally (because the subjective symptoms 
ore slight), es|^«cially during convalescence from certain infectious 
diseases (small -pox, typhoid fever). Sometimes several foci develop 
at the same time or successively- 
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Embolism of the retiDal arteries runs a much more severe course, 
because thej are terminal arteries and are couDected with the cho- 
roidal vessels merely by a few capillary anastomoses at the border of 
the papilla. 

If the emboloB lodges in the trunk of the central artery of the re- 
tina, sudden blindness will develop. With the ophthalmoscope the 
arteries appear empty, the veins narrow^ and occasionally the col- 
umn of blood in them is interrupted; the papilla is pale. Diffuse 
opacity of the retina soon makes its appearance. This is most dense 
at the entrance of the optic nerve and merely allows the region of the 
fove-a centralis to shine through as a cherry-red spot, " As a rule 
the blindness remains jiermanent, although the retinal circulation 
may be restored in a few days through the anastomoses at the en- 
trance of the optic nerve. The papilla becomes atrophic, the arteries 
remain narrower and occasionally degenerate into connective-tissue 
threads. 

In embolism of a branch of the central artery the latter is merely 
empty beyond the site of the enibolujis. The opacity is confined to the 
corresponding vascular province, and a corresponding loss in the field 
of vision is demonstrable. After a while the observer may follow 
the development of the hemorrhagic infarction in the occluded vascu- 
lar region. Numerous hemorrhages appear which may be absorbed 
at a later period^ but as a rule leave considerable pigmentation of the 
retina. Patches of fatty degeneration and glistening crystals are also 
not infrequently seen in the degenerated retina. Later, there is par- 
tial atrophy of the optic nerve, and although vision may remain fair 
for a long time, there is a general tendency to impairment and to 
complete atrophy of the optic nerve. 

The embolus iteelf may l>e visible with the ophthalmoscope, and 
has also been found post-mortem in a number of caaes, But this is 
not always possible, and its origin is often clinically obscure. Sud- 
denly developing arterial thrombi may produce the same appearances. 
The emboli and thrombi within the cranial cavity, which give rise 
to eye symptoms, have already been discussed (page 135). 

In aneurism of the aorta or innominate, vasomotor and oculo-pupil- 
laiy sympathetic symptoms are often found on the correspcmdingside. 
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Initial irritative symptoms give place later to paralytic sycip 
(ptosis^ myosia, enophthalmtjs, etc.). Such aneurisms may also give 
rise to retinal pulsation and, if the optic nerve is directly involved, 
occasionally lead to neuritis and choked disc. Anein*iams of the inter- 
nal carotid may grow toward the orbit and produce the symptoms of 
" pulsating exophthalmos. " Although the latter is usually the result 
of a traumatic aneurism of an orbital artery, ligature of the corre- 
sponding common carotid is the sole remedy. As a matter of course 
it is only indicated when compression of the latter artery causes dis- 
appearance of the sjTDptoms. Recovery was effected in about half 
the cases of operation^ but relapses may also occur. Nettleship (Brit 
Med. Jout'n,^ 1882, I, p, 381) observetl pa d ophthalmitis develop in 
the corresponding eye a few days after ligature. The patient died 
later of cerebral abscess. 

Dineases of the thjToid gland and hypophysis oerebri may give 
rise to eye symptoms. In diseases and neoplasms of the thyroid, vaso- 
motor and oculo- pupillary sympathetic symptoms may appear. As 
the result of pressure on the trachea, a goitre may cause symptoms of 
suffocatiou, with cyanosis and visible venous hypercemia of the ret- 
ina. The moat important diseases of the thyroid, such as Basedow*g 
disease, myxoedema, cachexia etrumipriva, etc., wiU be considered 
under the head of constitutional anomalies. 

Diseases of the hypophysis, particularly tumors, give rise not in- 
frequently to local symptoms, owing to the close proximity to the 
chiasm and optic tract. Paralysis of the ocular muscles is not un- 
common. The hypertrophy of the hypophysis in acromegaly has been 
mentioned on page SOI. 



CHAPTER YL 
DISEASES OF THE URINARY ORGANS. 

Among the diseases o£ the urinary apparatus, the principal ones 
to be considered are those formerly known as Brigbt's diaease, now 
preferablj^ included under the term albuminuria. This unscientific 
name indicates a symptom^ not a disease, but it is serviceable for 
the reason that the affections of the visual apparatus which are 
here described occur in the most varied anatomical and clinical 
diseases of the kidneys in which albumin is found in the urine. 

The integument of the face and eyelids takes part in the general 
cedema of acute nephritis or of the terminal stages of chronic affec- 
tions of the kidneys. The lids, particularly the lower one, may be 
oedematous at a time when nothing can be discovered in other part^. 
Temporary oedema occurs at a very early period, but permanent 
oedema is only noticed, as a rule, when other parts (ankles, etc. ) are 
also oedematous. On the other hand, oedema of the legs and even 
marked ascites may have been present for a long time without no- 
ticeable cedema of the lids, 

CEdema of the conjunctiva (chemosis) appears to be very rare. 
Brecht {Arck, f, Ophth,^ XVIII, 2, p, 1*20) reported a case which 
was associated with detachment of the retina ; later the retina again 
became attached. 

The affections of the eye in albuminuria are either intraocular or 
intracranial. Among the former the most important are the affec- 
tions of the optic nerve and retina. Hyperemia of the papilla and 
retina, retinitis, neuritis, neuro-retinitis, choked neuritis with or 
without hemorrhages are found not infrequently in albuminuria, in 
rare cases even choked disc, which differs in no respect from ih& 
same condition when due tt:> other causes. Such findings often lead 
to a recognition of the renal affection which had previously given 
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rise only to general^ vague symptomsj such as headache, malaise, 
digestive disturbancee, etc. 

The characteristic retinitis and neuro retinitis albtimiiiurica aw 
diatingiiiRhed by two features, viz. , whitish patches and hemorrhages^ 
which may either be combined or occur separately. 

An especially characteristic feature is the presence of whitish and 
yellowish patches, which often look greenish -white on examination 
in daylight, situated mainly in the inner layers of the retina. At 
the very start a few are »een in the region of the macula and 
toward or upon the papilla ; later they become more numerous and 
are apt to form a stellate figure around the fovea centralis. At a 
later period they become still more numerous and eoaltjsce in part, 
so that finally the entire fundus is covered with whitish and yeUow- 
ish- white patches which are usually sharply defined. The lai^r 
patches conceal the retinal vessels, either entirely or in places. The 
macula lutea and the vicinity of the entrance of the optic nerve form 
the point of culmination of the disease, but as a rule the fuvea cen- 
tralis remains clearly visible as a red spot. The patches dinunlsb 
rapidly in number toward the periphery of the fimdus, An irregu- 
lar light-brown pigmentation is seen not infrequently in the lai^r 
patches. 

The ophthalmoscopic appearances change slowly and otien remain 
the same for a long time. A few patches disappear, new ones Ap- 
pear, others grow smaller or Inrger. On the whole, however, a ten- 
dency to increase is unmistakable. Complete absorption is hardly 
ever observed unless the renal disease disappears. 

Hemorrhages are much less characteriBtic. They are often scanty 
in numbers but sometimes very numerous. As commonly occurs, 
they are in streaks upon the papilla and in its vicinity, and farther 
toward the periphery' they grow rounder. They are generally found 
closer to the periphery" than the white patches; they rarely exceed 
the sisse of the papilla. The hemorrhages may he entirely absorbed 
or slight pigmentation may be left, but as a rule relapses occur. 
Their transition into white patches is sometimes noticeable; they 
then assume a whitish color, which starts either from the middle or 
from the periphery. This condition is also observed in other retinal 
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bemorrhagesj particularly in cachectic individuals. For a time this 
transformation was regarded as characteristic of the hemorrhages in 
pernicious anemia. 

The picture of retinitis and neuro- retinitis albuminurica consists 
of the patches and hemorrhages just described. If the optic nerve is 
implicated to a marked extent, more or less atrophic discoloration of 
the nerve becomes noticeable at a later period. 

The affection is usually bilateral, though it does not always begin 
at the same time and is not equally developed in the two eyes. Uni- 
lateral cases are not very rare, 

In a number of cases retinal folds develop, and there may even be 
detachment of the membrane. This may lead to loss of sight, but it 
may also disappear completely; Such cases are found particularly 
in the albuminuria of pregnancy, and may recover completely after 
delivery. Hirachberg {Jahr. /, Aug,^ 1884, p. 387) describes double 
retinitis albuminurica followed by detachment of the retina in a man 
of twenty- two years, and Anderson (ife., 18S8, p. 571) reports a de- 
tachment of the retina in chronic nephritis in a child. See Lieb- 
reich's "Ophthalmoscopic Atlas." 

White streaks and thickenings of the walls of the vessels, similar 
to those described on page 393, also appear. In extensive disease of 
the retina this is concealed in great part by the patches and hemor- 
rhages. It is visible, however, before the occurrence of true retini- 
tis, and admonishes us to examine for albuminuria. 

The disturbance of insion varies greatly. It is often slight but 
may also be very pronounced, especially in hemorrhages into the 
macula. It is often strikingly disproportionate to the ophthalmo- 
scx)pic appearances, being usually very slight in comparison with the 
extensive changes in the fundus. The impairment of vision is greater 
when the optic nerve is affected (retrobulbar neuritis), as shown by 
the subsequent atrophic discoloration of the papilla. Vision often 
varies without corresponding ophthalmoscopic changes. Complete 
blindness is very rare, and occurs almost exclusively in atrophy of 
the optic ner^^e and detachment of the retina, or in coincident unemic 
amaurosis." Disorders of the color sense and definite changes in 
the field of vision do not belong to the clinical history of retinitis al- 
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buminurica, ami are hardly ever noticed except when the optic nerre 
is also affected. In one case I observed subjectiTe green vision which 
lasteti several da3's. 

Anatomical lesions are found particularly in the arteries, Teins 
and capillaries. The gtmall arteries and capillaries are very much 
thickened, especially the intima, so that the lumen is narrowed, 
thrombosed and finally occluded (hyaline thickening, sclerosis) , The 
walls of the vessels have a waxy look but do not give the reaction of 
waxy degeneration. According to Duke Charles Theodore of Baya- 
ria» this sclerosis is due to transuding white blood globules which re- 
main in the intima and degenerate. The capillaries exhibit numer- 
ous dilatations, and small dissecting aneurisms are found in the ar- 
teries. 

This degeneration of tbe vessels is found not only in the retina, 
but also — and often to a much greater degree — in all vascular parts 
of the eye, the choroid, ciliary body, iris, conjunctiva, and especially 
the chorio- capillaries. The latter not infrequently contain inflam- 
matory foci. 

Infiltrations of round cells, nuclear proliferation and hyperpli 
of the connective tissue are also found in parts of the retina, but are 
not very pronounced. 

The retinal hemorrhages are found wherever the vessels extend, 
i.e., into the intergranular layer. They generally take place from 
capillaries and veins (Weeks), and many contain numerous white 
blood globules. 

There is almost always extensive oedema of the retina, often form- 
ing large cavities which are filled with a filamentous coagulated fluid. 
This gives rise not infrequently to the production of retinal folds, 
and later to detachment of the retina. 

Granular or fatty degeneration of Mueller's supporting fibres is 
occasionally noticed. 

The white patches, which are visible with the ophthalmoscope, 
consist in great part of more or less extensive fatty degeneration of 
the tissue. They may also be composed of hemorrhages in the stage 
of absorption, accumulations of granulo- fatty cells and sclerotic gan- 
glion cells and nerve fibres. According to Treitel tbe characteristic 
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stellate figure in the macula results from acciimulations of granulo- 
fatty cells, and must be attributed to the absorption of tissues in a 
condition of fatty degeneration. 

The rods and cones may long remain normal ; in other cases they 
appear swollen. The pigment epithelium is usually unchanged, but 
the amount of pigment is often diminished ; it sometimes appears 
thickened and swollen. 

Treitel found amyloid granules in the chiasm and optic traet- 
We have to deiil accordingly with a disease of the vessels, mainly 
sclerosis, not alone in the retina but in all the vascular parts of the 
eye. All other lesions are secondary, including the hemorrhages, 
<Bdema, formation of folds and detachment of the retina, fatty de- 
generation and other necrobioses. These secondary changes are 
manifested chiefly in the retina^ because its arteries are end arteries 
and circulatory disturbances are not compensated as readily as in 
other places by a collateral supply. Disease of the choroidal vessels 
may be much more marked without giving rise to such nutritive dis- 
turbances. With regard to the pathological anatomy of retinitis 
albxmiinurica, vide Leber (Qraefe-Saemisch, Bd. V, p. 573) » Duke 
Charles Theodore of Bavaria Beitr. z. path, Anat. des Atiges \m 
Nierenleiden," Wiesbaden^ 1887), and Weeks {Arch. /. Aug.y XXI, 
p. 54). 

The elbuminuric affections of the retina occm' in all forms of ne* 
phritis, even in the acute forms (scarlatina) . In the latter they are 
much rarer than in certain chronic forms. They are rare in waxy 
kidneys and, accord iug to Bull, are only found in this disease when 
the waxy degeneration occurs in contracted kidneys. They are 
equally rare in the large white kidney, or parenchymatous nephritis 
in the stage of fatty degeneration (Leyden, Charile-Annalen, VI, 
p. 238) . They occur most frequently in the terminal stage of con- 
tracted kidneys. Life is rarely prolongetl longer than one year, at 
the most two years, after the discovery of the retinal affection. 

Ketiaitis albuminurica may be produced by whatever gives rise 
to the different forms of nephritis, viz., acute and chronic infectious 
diseases, acute and chronic poisoning, constitutional anomalies, preg- 
nancy « etc. After pregnancy detachment of the retina as well as re- 



THE ETB IK fttLATION TO DISEASE. 



coveiy are comparatively frequent. After other causes, apart from 
acute infections and poisons, recovery is rare. The condition devel- 
ops mainly at an advanced age, but it may occur even before thiB 
period of puberty. Among 103 cases collected by Bull the youogei^ 
was five years old. 

Unilateral retinitis albuminurica is not extremely rare. Bull (^,. 
Y. Med. Jouni., July aist, 18S6) describes ten cases. Cheatham 
{Amer, Med, Assn, , lS85j Vol, V, p. 150) found in a case of left-sided 
retinitis that only the left kidney was diseased. Yvert (Rec, 
d'Ophth>t 1883, p. 145) observed left retinitis in a man of forty -eight 
years. At the autopsy the right kidney was found entirely absent, 
the left was in the condition of large white kidney. But this does 
not permit the inference that in disease of one kidney the retinal 
affection will be one-sided. 

In retinitis albumlnurica and the previously mentioned affections 
of the fundus in albuminuria, the diagnosis is not infrequently mode 
with the ophthalmoscope, because the other symptoms of the disease 
are often very vague. The frequency of retinal disease varies from 
seven to thirty per cent, according to different writers. The lower 
figure is probably nearer the truth. 

The prognosis is the same as that of the primary disease, i. e, , it 
is bad, because the same vascidar changes are found constantly in 
the brain. Hence, the cases with hemorrhage are more unfavorable 
than tliose with fatty degeneration alone. Temporary improvement 
occurs frequently, but recovery is possible only when the primary 
disease is capable of recovery, for example, in the acute nephritis of 
scarlatina and other infectious disease, in pregnancy, when abortion 
or premature labor may be induced » etc, Even in such cases the 
acute nephritis is often followed by a chronic affection, or the former 
apparently recovers but returns at a later period. Even when recov- 
ery from renal and retinal affections takes place, permanent blindness 
may result from atrophy of the optic nerve (Graefe-Saemisch, Bd* 
VII, p. 83). Recoveries are most frequent in pregnant women, and 
may take place even after detachment of the retina. Such a com- 
plete recovery from severe disease of the kidneys and retina as is re- 
ported by Adamuek {Centralbl. f. Aug., 1889, p. 98) is very rare. 
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The iBtinal affection is either the result of extensive disease of the 
vessels which attacks at the satne time the kidneys, retina and other 
organs, or, as in the large majority of cases, it is the result of long 
existing renal disease. In the former event the noxious agent acts 
at the same time upon the vessels of the kidney, retina and uvea, 
hrain^ etc. ; in the latter event, the insufficient excretion of harmful 
products of disassimilation gradually causes a sort of self -infection 
which, like all chronic infections and poisons, induce disease of the 
vessels. The consequent disturbance of circulation is easily com- 
pensated in many places, hut in tissues which are supplied with end- 
arteries (cerebral cortex, retina, etc.) nutritive disorders and necro- 
biosis occur in the part supplied by the vessel. In the rethia they are 
apt to begin in the non-vascular centre of the macula lutea, where 
fatty degeneration in the nerve-fibre layer gives rise to the well-known 
stellate figure. CEdema, hemorrhages, etc., develop at a later period. 
If the walls of the vessels are especially brittle as the result of the 
disease, hemorrhages will appear from the start. For this reason 
such cjjses have a more unfavorable prognosis. 

Great importance was formerly attached to the hypertrophy of 
the left ventricle, which is a constant feature of the final stage of 
chronic renal disease, and it was regarded as a necessary link between 
disease of the kidneys and retina. This theory has not been con- 
firmed. When there is disease of the vessels, the hypertrophy may 
favor the occurrence of hemorrhages, but it is often present when 
there is no affection of the retina, and the latter is not infrequently 
diseased when the left ventricle is normal. 

Hemorrhages into the conjimctiva occur occasionally during the 
course of retinitis, and Talko {Jahr, /. Attg.y 1873, p. 353) even saw 
them precede the retinal affection. Samelsohn (Virch. Arch., Bd. 
50, p. 257) ohservetl hemorrhages into both lower lids previous to a 
pure hemorrhagic retinitis albimiinurica. Wharton Jones describes, 
as a complication, a hemorrhage into Tenon's capsule with exoph- 
thalmos and blindness. 

Ophthalmoscopic appearances which are similar to those of albu- 
minuria may be foxmd independently of the latter,— for example, in 

leuksemia, diabetes, severe ansemia, after profuse hemorrhages {vide 
80 
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p. 290), occasionaJlj even without any findings. But it must be re- 
membered that albumin may be temporarily absent from the urine in 
renal disease, and, in view of the comparative rarity of retinal affec* 
tions from the causes just mentioned, albuminuria may be excluded 
only aft«r repeated examinations. Some of the retinal affectiom 
observed in diabetes mellitus must be attributed to coincident albu- 
minuria. 

I have seen retrobulbar neuritis of one eye (i.e., hemorrhage into 
the optic nerve) with blindness in a case of albuminuria; the other 
eye was attacked a year later by pure hemorrhagic retinitis whidi 
spared the blind eye. Hemorrhagee into the optic nerve hare also 
been demonstrated post mortem (Duke Charles Theodore, Lc), 

Anderson {Jahr. /. Aug., 1888, p. 571) observed detachment of 
the retina in chronic nephritis in a child. 

According to Doutschmann albuminuria is also the cause of cata- 
ract, but Ewetzky and others have shown that albuminuria is not 
more frequent among cataract patients than in other individuals of 
the same age. 

Iritis is observed occasionally and, in the absence of any other 
cause, may be attributed to albuminuria, particularly as the latter is 
often associated with extensive disease of the veseels of the irisa so 
that a very slight exciting cause will produce iritis. I have observe<l 
two cases of this kind, but they appear to be quite rare. Despita the 
extensive vessel disease in the choroid, visible choroiditic changes 
are rare, probably because they are concealed by the pigment epithe- 
lium. They are often found on autopsy. 

Chorio- retinitis is mentioned a number of times in descriptions of 
the ophthalmoscopic appearances, for example, bvKepincki {Arch.f. 
Aiig,^ 1888, p. 388), who also reports a case of embolism of the cen- 
tral artery in albuminuria. Schreiber {Jakr, /. Aug.^ 1878, p. 300) 
also attributes a case of disseminated choroiditis to the same cause. 

A notable circumstance is the rarity of hemorrhagic glaucoma 
even in the purely hemorrhagic form of retinitis albuminurica. 
Cases have been reported by Weeks (/.c), Mooren {Jahr, /. Aug*y 
1886, p. 309), Guaita {ibid,, 18T5), and others. 

Among the intracranial ocular sjrmptoms of albuminuria we may 
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mention paralyses of the muscles and eo-called ursemic amaurosiB. 
Both are much rarer than changes in the fimdus visible with the 
ophthalmoscope. 

Little is found in literature concerning paralyses of the ocular 
muscles in albuminuria, Finlayson {Jahr. f. Aug.^ 1877, p. 240) 
reports right abducens paralysis due to a hemorrhage into the pons. 
Foerster (Lc.) malces no mention of these paralyses. They are so fre- 
quent, however^ that in every case of sudden or rapidly developing 
paralysis of the ocular muscles with the character of basilar, root, or 
nuclear paralysis, the urine should be examined for albumin. The 
cause generally appears to consist of a hemorrhage in the region of 
the nerve roots or nuclei, possibly even in the nerve itself. Sclerosis 
also occLu^ in the ner^'^es of the ocular muscles^ as Leber demonstrated 
anatomically in the abducens. 

The paralyses usually recover rapidly with or without treatment, 
but often undergo relapses in the same or in other muscles. I have 
recently seen three cases of this kind in rapid succession: 1. Abdu- 
cens paraly si a as the sole eye sjTnptom in albuminuria of fifteen years' 
standing, which had been left after typhoid fever; it relapsed twice 
in a few months, and then the patient died. 2, A left trochlear par- 
alysis^ — on the right side hemorrhages were found in the optic nerve 
— in contracted kidneys of unknown duration; death in six months. 
3. A complicated external ophthalmoplegia in a man of twenty- four 
years ; the albuminuria succeeded typhoid fever two years before. 
On the right side the trochlearis was first attacked ; then, while this 
was recovering, the internal rectus and the other external muscles 
supplied by the motor oculi ; finally, attacks of unilateral and bilateral 
ptosis. The paralyses recovered rapidly ; the right internus remained 
paretic longest, alternating with the inferior rectus. Soon afterward 
right ptosis again developed for several days, and then 1 lost sight of 
the patient. The ophtbalinoscopic appearances and the internal ocu- 
lar muscles were always entirely normal, and syphilis could be ex- 
cluded with certainty. 

The muscular paralyses also a]>pear to be terminal symptoms of 
albiiminuria, and are certainly indicative of changes in the cerebral 
vessels similar to those which are found in the retina. 
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Ureemic amblyopia or amaurosis is more frequent th&n muscular 
paralyses, but is much less c?ommon thao the retinal affections (abotit 
one per cent). As the name indicates it is a part of uraBtnia, and is 
therefore observed particularly in those forms of nephritis in which 
ursemic attacks are more frequent (scarlatina, pregnancy). When 
the nephritis is capable of recovery, ursemic blindnses may aLso re- 
cover. Otherwise the attacks indicate the beginning of the end. 

The disturbance of vision is bilateral, usually develops suddenly 
or at least rapidly, and generally passes into complete blindness. 
The ophthalmoscopic appearances are negative* The reaction of the 
pupils to light is usually retained, an indication of the cortical site of 
the blindness. It is commonly preceded for some time by headache. 
Ureemic blindness may also form part of a general ursemic attack 
and persist after the latter. The restoration of sight is sometimes 
sudden and complete, for example, on the fourth day in Monod^scase 
{Gaz, des Hop., 1870, p, 113). Usually the restoration of sight 
takes twenty-four to thirty -six hours. 

The secretion of urine is checked or diminished » the urine has a 
high specific gravity and contains a good deal of albumin. CEdeina, 
headache, vomiting, spasm, etc., are also generally noticed ; the pulse 
is hard and tense, 

A combination with retinal disease is comparatively rare ; the lat- 
ter is then the prior condition. Retinal disease is more frequent dur- 
ing the chronic course of renal affections; uraemic disorder of sight is 
more frequent in acute nephritis or, at least* in acute exacerbations. 

There may also be other cerebral focal symptoms, such as hemi- 
plegia, unilateral epilepsy, aphasia, etc. 

The pupil may be contracted or dilated, and may or may not react 
to light. In pure cases the reaction to light is unchanged ; when it 
is absent, the optic nerve or primary optic ganglia must be impli- 
cated. In cases of this kind there are not infrequently visible eW- ^| 
deuces of stasis in the papilla of the optic nerve. Litten {Jahr, /, 
Aug.) found absence of the reaction of the pupil to light once in four 
cases; in this case each ureemic attack was accompanied by pro- 
nounced swelling of the disc which was visible with the ophthalmo- 
scope. 
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Mydriasis is generally present during eclampsia, and Weraigk 
(Diss, Erlangen, 1887) found that in artificial ursBmia from occlusion 
of the ureters or extirfjation of the kidneys, the first sign of the urse- 
mic attack was mydriasis, with pallor of the fundus (vascular spasm, 
probably from direct action of the poison upon the muscular coat of 
the walls of the vessels) and convulsions. The internal and external 
ocular muscles may take part in the convulsions (convergencej con- 
jugate deviation, etc.). 

After enucleation of an eye Hogg {Lancet^ June 12th, 1875) ob- 
served uremic blindness in the other eye which was already affected 
with retinitis albuminurica; partial detachment of the retina occurred 
later, followed by replacement. 

Urffiinic disorder of vision is evidently the effect of a poison, 
either urea or the extractive matters of the urine, The latter is more 
probable. Acute self-infection takes place from insufficient excretion 
of poisonous products of disassimilation. By long*continued vascular 
spasm this induces partial or total anaemia of the brain, which is 
manifested, in individual cases, in certain places of least resistance. 
The coincident increase in blood pressure causes transudation and 
CBdema in the brain, and this may even result in visible evidences of 
stasis in the optic nerve. 

Foerster's case {I.e., p. 231) of a man suffering from albumin- 
uria, who became hemeralopic in bed, is perhaps to be regarded as a 
rudimentary urssmic disorder of vision. 

Temporary amblyopia and blindness in infectious diseases, espe- 
cially malaria, may be the result of coincident renal disease, but may 
also occur independently. 

Not all cases that appear to be ureemic on superficial examination 
prove to be so on more careful investigation. This is illustrated by 
Plenk's case {Jq}u\ f. Aug., 1874, p. 400) of sudden blindness in re- 
tinitis albuminurica vothout uremia, but with narrow retinal vessels 
(retrobulbar neuritis), and Weber's case (tfo,, 1873, p, 376) of blind- 
ness lasting two weeks, beginning six hours after a very painful 
labor, without eclampsia or albumin. The latter case must be inter- 
preted as " traumatic hysteria." 

Ogle&hy {Jaki\ Aug. y 1877, p. 241) saw double neuritis with 
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hemorrhages in hsematuria. Jogelson (ib., 1888, p. 573) reported 
double optic neuritis followed by atrophic discoloration of the papilla, 
which caused complete blindness within a few days; six weeks later 
vision had improved to |. This occurred in a woman who suffered 
from retention of urine after remaining all night in a cold room. 



CHAPTER Yir. 
DISEASES OF THE SEXUAL OEGANS. 

We have to consider not only the relations of the eye to morbid 
processes, but also to certain physiological conditions* such as men- 
struation, pregnancy^ parturition, childbed, etc. We will also take 
up certain affections of the new- bom which are connected with the 
process of parturition. 

Chlorosis, severe anaemia and tha like aro included among consti- 
tutional anomalies. It is true that they develop as the result of in- 
flammations and diseases of the uterus and its surrounding parts, but 
the symptoms are the same as in those cases which are due to other 
causes. 

The aflFections common to both sexes will first be discussed, then 
those peculiar to each sex. 

I. Masturbation is common to both seres, and it has been regarded 
as the cause of numerous affections of the eye. In view, however, 
of its frequency and the comparative rarity of the latter, we must be 
cautious in asserting a direct causal relation between the two. Foerster 
(/.c, p. 102) mentions a large number of cases in which " pronounced 
hy perse mia, catarrhal inflammation and trachomatous infiltrations, 
which otherwise recover rapidly in young people," improved very lit- 
tle or not at all in masturbators between the ages of twelve and twenty 
years . Lan d esbe rg ( Jak n /. A ug . , 1 8 8 1 , p . 3 27 ) also attributes cases 
of obstinate, often relapsing conjunctivitis to masturbation, and like- 
wise a case of impairment of accommodation and one of unilateral cen- 
tral scotoma. Power {Jahr* /. Aug,j 1887, p. 304) maintains that 
masturbation in males at the period of puberty leads to functional dis- 
orders such as photopsia, muscular asthenopia, blepharospasm, some- 
times even to impairment of vision and pallor of the optic nerve. 
Hutchinsou (Ophth. Hosp. Rep., VIII, 1) reports vitreous opacities 
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and even relapsing retinal hemorrhages, leading to blindness, in 
young people in whom no other cause but masturbation or excessive 
ejaculation coulJ be found. Dieu (Jowrit. (VOphth,^ i, p. 188) cured 
pronounced amblyopia by operation for phimosis. It appears to me, 
however, that a direct connection between masturbation and th^^ eye 
trouble is very doubtful in these cases. 

Excessive masturbation very often leads to neurasthenia and alUed 
conditions, and in these the above-mentioned functional disorders of 
the eye and hyperaemic conditions^ especially of the conjunctiva, are 
not uncommon. As regards other conditions, it ma}^ be said that 
the orgasm occurring in masturbation may act as an exciting cause 
of a hemorrhagic process (hemorrhages into the optic nerve, retina, 
vitreous, detachment of the retina), especially in an already diseased 
organ. When the vessels are brittle every vascular excitement is 
injurious, such as lifting, bending over, a tight collar, etc. 

Coitus may also act as an exciting cause of hemorrhages in an 
already diseased organ, especially in males, but for evident r&asons 
this cause is often concealed. In one of these cases I observed large 
retinal hemorrhages, which afterward resulted in hemorrhagic glau> 
coma and complete blindness. It is evident that the walls of the 
ocular vessels had been previously diseased. 

For lack of a more suitable place we may here discuss the gonor- 
rhoeal diseases of the genital mucous membrane. As is well known, 
these are often the source of infection of the conjunctiva (blennor* 
rhoea neonatorum and gonorrhceal conjunctivitis of adidts). An in- 
teresting circumstance is the development of the latter from waBbing 
the eyes with urine, which has been used as a household remedy 
(Armaignac, Jahr. /. Aug., 1880, p. 291). Gonorrhoea may also be 
the cause of metastatic diseases of the eye, especially of different forme 
of iritis. These exh ibit marked clinical similari ty with so-called rheu- 
matic iritis in articular rheumatism. They are often associated with 
spontaneous coagulation of the fluid in the chamber (so-called lens- 
shaped or gelatinous exudation, spongy iritis), but exhibit no other 
peculiarities. This form of iritis, which is observed almost exclu- 
sively in men, is usuallj^ bilateral and often returns with relapses of 
the gonorrhcea or alternates with inflammation of the joints. 
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As a role, the iritis is associated with inflammation of the joints, 
especially of the knee and ankle, and the clinical similarity to rheu- 
matic iritis is thus increased. Foerster {Lc.^ p, 80) mentions a 
number of cases in which the inflammation of the joints and the iri- 
tis relapsed, but not the gonorrhcea. 

The pus in the knee-joint may contain gonococci as well as other 
inflammatory excitants, and is often found to b© the product of a 
mixed infection. These are evidently secondary affections, probably 
due to the formation of ulcerations. 

II, Very little can be said of diseases of the sexual organs 
which are peculiar to men. Hypochondria and neurasthenia are 
found very often in those who cannot pro}>erly perform the 
sexual fimction. Spermatorrhoea formerly played a great part 
as a m\mi\ factor of both affections. Now the former is geneally 
regarded as a result of neurasthenia> Conjunctival byperamiia, 
weakness of accommodation, weakness of the interni, and the 
common slight narrowing of the fleld of vision are very frequent 
symptoms, while tangible anatomical changes are hardly ever pres- 
ent. 

Dieu (Jounir d'Opkth., I, p. 188) found that pronounced amblyo- 
pia, which he attributed to masturbation, was rapidly cm^d almost 
entirely by operation upon a congenital phimc^is, 

III. There are numerous affections of the organ of vision which 
have been brought into connection with the sexual life of women and 
with diseases of the female sexual organs (Foerster, " Handb. d. 
Aug.," von Graefe-Saemiacb, Bd. VII; Hutchinson, Ophth. Hosp. 
Bep., IX, 1 ; Mooren, Arch. /. Aug., X, supplementary vol. ; Geisler, 
Berl kl Woch,, 1880, p. 246 j Cohn, "Uterus u. Auge," Wiesba- 
den, 1890, ett\). 

Menstruation will be first considered. Tbe influence of normal 
menstruation on the normal eye is almost nil; that of abnormal men- 
struation on the normal eye is very slight, while the influence upon 
a diseased eye or one that hs^ a tendency to disease may be very con- 
siderable. 

The first appearance of menstruation is sometimes preceded by 
other hemorrhages which cease with the onset of the former. For 
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example, in one case Dor {Jahr. f. Aug., 1884, p. 389) observed H- 
lateral hemorrhages into the Titreous. 

In normal menstruation eruptions, usually herpes, sometimes ap- 
pear upon the lids (Landesberg, Centr. /, Aug,^ May, 1883) , In an 
extremely rare caae (Ransohoi?, Mon, /. Aug, , June, 1889) the herpes 
appeared upon the cornea and returned with each menstnial period. 
Blue rings around the eyes, slight oedema of the lids, especially the 
lower one, are not infrequent during nomial menstruation and are 
perfectly harmless. 

According to Vance (Jakr. f, Aug., p. 343), congestion of 
the fundus oculi is found in the majority of ca.ses in which disorders 
of the central nervous system appear during menstruation. 

According to Finkelstein (Diss. Petersburg, 1887) concentric nar- 
rowing of the field of vision is noticeable during normal menstrua- 
tion. It begins two or three days before, reaches its maximum on 
the third or fourth day of menstruation, and disappears three or four 
days later. There is also said to be slight contraction of the field for 
colors, and in a few cases green was mistaken for yellow. This is 
probably merely a part of the general malaise during menstruation, 
resulting from the preceding distention of all the blood-vessels. These 
hysteroid disorders of sight are occasionally quite pronounced, as in 
Bock's case {Wien. med. Zeit., lSi)l). 

The increased congestion and the greater blood pressure prior to 
menstruation may cause exacerbations of already existing eye disease 
or of a *' predisposition" to snch disea^ (for example, to phlyctenu- 
lar disease of the cornea and conjunctiva in nasal eczema), and the 
affection of the eye may thus assume a four weeks' type like the quo- 
tidian and tertian types of nfialarial regions. This occurs in the most 
different kinds of disease; relapse of hordeola in seborrhoea of the 
edges of the lids (Dianonx, Qalezowsky, Pflueger), iritis after cata* 
ract operation (Mooren), herpes comeae (Ransohoff, f.c), paralysis 
of the motor oculi (Hasner, Prag, med, Woch,, 1883, No. 10) ♦ in- 
flammations of the lachrymal duot, etc. In one case Hirschberg 
{Berl. kl Woch., 1872, p. 579) observed that for many years the 
menses were always preceded by pains in the region of the liver and 
small of the back, together with jaundice and yellow vision. Trous* 
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seau (Ann, d^OcuLy 115^ p. 242) reports a case of iritis with hypo* 
pyon which appeared two or three days before each menstmal 
period and also relapsed at the corresponding periods during preg- 
nancy. 

The increased congestion may cause temporary slight exophthal- 
mufi, for example, with coincident enlargement of the thyroid and 
acceleration of the pulse (Cohn, 3/o?i- /. Aug., 1S67, p. 351), or it 
mfij increase existing exophthalmus, particularly in Basedow's dis- 
ease. Cohn's patient evidently suffered from Basedow's disease, 
although all the symptoms disappeared in the intervals. 

Under certain circumstances, such as disease of the vessels, men- 
struation may also induce hemorrhages, for example, into the optic 
nerve (Leber, "Handb. v, Graefe-Saemisch," Bd. V, p. 819). 
Whether hemorrhages can be prcMiuced in perfectly healthy eyes 
seems to be doubtful, bnt hemorrhages into the anterior chamber, 
vitreous, and even from the conjunctiva (Perlia, Mnench, med, 
Woch.^ Feb. '^Ist, 1888) may for a long time attend menstruation, 
Such hemorrhages also occur as vicarious menstruation, without co- 
incident hemorrhage from the uterus. A neuro-retinitis which re- 
la j3ses during the menses (Rampoldi) may not be regarded as vica- 
rious menstruation, but as an exacerbation of an already existing 
disease. 

Santos Fernandez {Jahr. /. Aug.^ 879, p. 255) claims to have ob- 
served a case in which congenital blindness suddenly recovered, at. 
the age of twenty -two years, with the appearance of the first men- 
strual period. 

The influence of abnormal menstruation is more pronounced. 
Conditions prior to the beginning of menstniation, either dysmenor- 
rhcea or amenorrhcea, sudden suppression of the menses and the 
menopause give rise, on the whole, to similar symptoms in the organ 
of vision. 

In many ca^s the menstrual disorder is due to a constitutional 
anomaly, an semi a, chlorosis, scrofula; in others it is the result of 
chronic uterine disease which in turn may give rise to similar con- 
stitutional anomalies. Hence we often find menstrual disorders as- 
sociated with those eye symptoms which are attributable to constitu- 
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tional disorders, asthenopia in all its forms, conjunctival byperaemia, 
hysterical eye symptoms, etc. 

The effect of anomalies of menstruation upon the healthy is usti- 
ally not considerable. SaloCohn found that the eoneecutive narrow- 
ing of the field of vision was more marked than in normal menstru- 
ation. There were no differences dependent upon the different forms 
of disturbance of the menses. The narrowing of the visual field was 
all the more mjirkedj the more pronounced the moHmina; it 
amounted to 10 and 15% and often varied in its extent. When men- 
struation and molimina were wanting^ the narrowing of the visual 
field was also absent. It is well known that pain alone may cause 
concentric narrowing of the field of vision amoimting to complete 
blindness (things growing black before the eyes) \ tliis is generally 
followed by syncope unless the patient is in a recumbent posture. 
This is favored by loss of blood, and, according to Cohn, the narrow- 
ing of the visual field was most pronounced in profuse menstruation. 
Metrorrhagia may also give rise to amblyopia and amaurosis from 
loss of blood (page 290). In a girl of twenty years Abadie {Union 
M4d,y 1874, No. 15) observed that after the onset of menstruation, 
which was accompanied with violent epistaxis, complete blindness 
developed in both eyes. At a later period the ophtbahnoscope showed 
atrophy and pigmentation of the optic nerve, findings which are 
characteristic of hemorrhage into tbe nerve or lis sheaths* 

In amenorrhoea Mo<iren (/. c. ) observed interstitial keratitis with 
monthly irritative conditions, although the menstrual flow did not 
appear. This influence was not felt in disseminat<?d choroiditis and 
posterior sclero- choroiditis. Hence it may be inferred that the former 
disease was still active, while the two latter had run their course. 
Vicarious hemorrhages in and about the eye may also occur in amen- 
orrhoea. This category probably includes Leber's case (^.c, p. 818) 
of hemorrhage into the optic nerve in a girl who had not yet men- 
struated and suffered from malformation of the genitalia. 

Such conditions are observed oftener in d}'smenorrhoea. In this 
affection there are often inflammatory changes in the uterus and sur- 
ponnding parts, such as flexions, versions, etc. Mooren (" Funf Ltis- 
tren ophth. Thaetigkeit, " Wiesbaden, 1882) observed spasm of ac- 
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commodation, asaociated with disturbed menstruationf continuing 
until the latter became regular. Blindness which developed before 
the beginning of the menstrual period was cured by Pechlinus by 
artificial production of the menses (Cohn^ Lc, p. 3'2), Mooren saw 
monthly relapses of a pannous keratitis, which ceased with the ap- 
pearance of the menses. Danthon reports the improvement of irido- 
choroiditis after the occurrence of menstruation. 

Serous iritis and disseminated choroiditis, which are so often 
associated with menstrual disorders at the period of puberty in an- 
aemic and cblorotic girls, probably owe their origin to the same cause. 
Schiess-Gemuseus (15 Jahresb., p, 37) observed the development of 
serous iritis when menstruation ceased; with the recovery from the 
eye disease the menses retumed. 

Sudden suppression of the menses may result in hemorrhages. 
Hemorrhages into the optic nerve or its sheaths are usually bilateral 
and may recover almost completely. If they are situated inome- 
diately behind the papilla, the symptoms of stasis, neuritis, retinal in- 
filtrations and the like may also be found. In addition^ there may 
be hemorrhages into the retina, into the vitreous, hemorrhagic detach- 
ment of the retina, hemorrhages into the anterior chamber, the con- 
junctiva, or into any of the vascular parts of the eye. Cerebral hem- 
orrhages into parts which are important to vision may also produce 
corresponding focal symptoms. McKay {Jahr. Aug., 188% p. 
322} states that he has seen blepharospasm in sudden suppression of 
the menses. 

Corneal infiltrations, which were seen by Daguenet and Teillais 
under these circumstances, are probably an accidental finding, Bri- 
eiT6*B unilateral hemiopia (Cohn, /.c,» p. lOG) was probably due to a 
small hemorrhage into one optic nerve. 

In the main, hemorrhages are also found at the menopause. At 
this time we meet with hemorrhagic glaucoma which sometimes ex- 
hibits monthly exacerbations. Mooren states that in a case of this 
kind he cured the dysmenorrhceal symptoms, pains in the back, etc. » 
by a double iridectomy. 

Profuse uterine hemorrhages at the menopause may also give rise 
to amblyopia and amaurosis. 
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The remarks made concerning menstruation also bold goodf in a 
measure, with regard to pregnancy, jjarturition and childbed. 

In pregnancy the eyelids, like other parts of the body, are often 
pigmented, sometimes in a very striking manner. A certain ten- 
dency to phl^^ctenular affections of the conjunctiva and cornea is often 
present in pregnancy, likewise (especially in the latter half of preg- 
nancy) a certain degree of general weakness of innervation, of ttccoiii' 
modative and muscular asthenopia. Hysterical symptoms* for ex- 
ample polyopia, may also develop and disapp<^r later. Bloding 
(Cohn, /.C, p. 123) mentions a case in which "strabismus, fiist of 
one eye, then of both eyes,*' was a sure indication of beginning preg- 
nancy ; this was evidently a case of spasm of convergence. Nieden 
{Mon, f, Aug.^ Oct., 18^*1 J reports a case of a primipara, in whom 
epiphora had lasted sinc-e the third month and had been preceded 
by salivation and morning sickness; both lachrymal glands were 
somewhat swollen. Cocaine exercised a magical effect. 

The development of cataract during pregnancy must alwa3^8 be 
attributed to pre-existing disease, and serous iritis may be brought to 
pass. 

It is well known that albuminuria is frequent, especially in ihe 
second half of pregnancy, partly as the result of stasis and mechani- 
cal obstruction to the renal circulation, partly as the result of paren- 
chymatous nephritis. Albuminuric retinitis and i.u*aemic amaurmis 
have been discussed on pages 300 and 308, and likewise unilateral and 
bilateral detachment of the retina, which is comparatively frt>quent 
in the former condition. All of these conditions often necessitate 
the induction of premature lalxir, although this does not always lead 
to recovery. Schoeler (Cohn, I.e., p. V?>^ reports the cases of two sis- 
ters, both of whom suffererl during pregnancy from detachment of the 
retina without albuminuria or retinitis; temporary improvement oc* 
curred in one case. 

The majority of formerly reported cases of temporary amaurosis 
during pregnancy were probably unemic amaurosis. Albuminuria 
and its eye symptoms are apt to relapse in subsequent pregnancies, 
and generally in a more severe form. 

Violent vomiting may result in conditions which resemble the 
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amblyopia and amaurosis after loss of blood {vide p, 300) . To this 
category belongs Landesberg's caae {Arch> f. Opkth^^ XXIV, 1, p. 
195) : irapairment of vision until the patient was raerely able to dis- 
cern light, with normal ophthalmoscopic appearances; recovery in 
four days. 

As a matter of course, all possible forme of eye disease may Imve 
been present prior to the pregnancy. This is true of Lotz's case 
{Mon. /. Aug., Sept., 1889) : temporary detachment of the retina as 
the result of albuminuria during pregnancy ; replacement of tlie retina, 
but persistent complete blindness after premature delivery. The 
woman hatl been myopic for a long time and had suffered from cho- 
rio- retinitis. 

Jaundice during pregnancy may give rise to temporary amauro- 
sis (Lutz, Diss. Tiibingen^ 168*2, two cases) ; at the autopsy on one 
case, large globtdar structxn^s were found to occlude some of the 
smaller vessels.*' 

The not infrequent improvement of diseases of all kinds, includ- 
ing eye (Hseases, after parturition must be attributed to the increased 
processes of absorption. 

According to Raehlmann and Witkowsky {Jahr* /. Aug,^ 1878, 
p. 132), mydriasis occurs with the beginning of labor pains, and is 
probably due to spasm of the sympathetic. Retinitis, but especially 
uraemic amaurosis and eclamptic attacks, may not occur until par- 
turition or even childbed. Very painful labors may give rise to at- 
tacks of syncope, temporary blindness, or even traumatic hysteria. 
To this category belongs the case of Reuling {Jahr.f, Aug,, 187*, p. 
41) ; gradual double blindness without lesion shortly after delivery, 
finally complete restoration ; Matteson (/fo., 1886, p. 309): complete 
bUndness lasting four daysj Weber 1873, p. 376) : almost com- 
plete blindness coming on six hours after very painftd labor, without 
eclampsia or albuminuria', recovery in a month. 

Hemorrhages during and after labor may cause amblyopia and 
amaurosis from loss of blood, and this is also true of hemorrhages dur- 
ing abortion. In the latter condition may be found diseases of the eye 
which are to be attributed to some general disease, such as sj'philis, 
which has acted as the predisposing or exciting cause of the abortion. 
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Symptoms of temporary hysteria also occur duri ng childbed . For 
example^ Sdli {Centr, f. Aug,^ June, 1683) reports sudden blindness 
on the fourth day after opening a window in a darkened room; the 
reaction of the pupil to accommodation was retained, the opbthalmo- 
scopic appearances were negative; recovery in six weeks. 

Albuminuria and its sequelaB are also frequent during^ childbed. 
Hemorrhages into all the vascular parts of the eye may occur in con- 
sequence, or they may he the result of non-septic emboli following 
venous thrombosis. Walter {Jahr. f, Aug., p. 90) observed 

embolism of the left central artery in phlegmasia alba doleus on the 
fourth day of childbed. To this category probably belong the ma- 
jority of hemorrbages into the retina, optic nerve, etc., which occur 
during childbed, apparently without cause, in the o^erwise normal 
eye* The cases of neuritis (Leber, Pflueger) are possibly hem or- 
rhages into the optic nerve immediately behind the papilla, which 
have led to visible changes in the latter. As a matter of course cere- 
bral hemorrhages may also act as the cause of visual disorders in 
childbed. 

During parturition and childbed local and general septic infection 
is produced not infrequently by various inflammatory products. 
Metastases may thus develop in all organs, including the eye. In 
very acute sepsis from the absorption of a large amount of the chem- 
ical products of decomposition, and toward the end of life in the more 
chronic infections, extensive retinal hemorrhages are often found. 
Death occurs before they have undergone any noticeable changes. 
In less acute infection with organic inflammatory products, embolic 
suppurations (pyaemia) are produced. In the eye, the choroid and 
retina are chiefly attacked, particularly the retina. The septic em- 
bolism is rapidly followed by suppuration which extends to the en- 
tire eye (panophthalmitis) and leads to its destruction. Whether the 
embolism occiured in the choroid or retina can only be determined 
by the ophthalmoscope at the very start ; later this can only be de- 
cided by anatomical examination. Embolic panophthalmia is most 
frequent during the second and third weeks of childbed, and ia not 
infrequently bilateraL Staphylococci, streptococci and bacteria have 
been found. The prognosis is usually bad both for the eye and Ufa. 
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Recovery occurs occasionally, with the loss of one eye or both eyes 
(Hirschberg» Centr. f Aug.^ 1885, p, 84; Cohn, i.c., p. 169). 

Abscesses have also been observed in the optic nerve (Michel, 
Arch, f, Ophth.^ XXI 11, 2) and beneath the conjunctiva (Feuer, 
Centr, f, Aug., 1881, Feb.). 

As a matter of course the same conditions may develop when in- 
fection has taken place from an operation upon the female genitalia. 

Infection may also take place with germs which are less virulent 
than suppurative products. In this way we can explain the cases of 
iritis in childbed, reported by Galezowski^ unless their development 
at that time was a mere ooincidence. This is undoubtedly true of 
the cases of dacryo-cysto-blennorrhcea in childbed, which are de- 
scribed by this writer. 

Lactation is also mentioned as a cause of eye disease. It acts 
mainly as a debilitating factor. This is also true of repeated child- 
bed, especially if there have been profuse losses of blood. Under such 
circumstances we may find the most severe forms of general ana?mia 
with their accompanying ocular symptoms. There may even be 
oedema of the Uds, particularly the lower one, and extensive retinal 
hemorrhages- 

Phlyctenular diseases of the conjunctiva and cornea, particularly 
the severer forma of the latter, appear to me to be more frequent in 
nursing than in non-nursing women. Mastitis may develop from 
nursing infants who are suffering from blennorrhcea neonatorum 
(Legry, Prog, Med., 1887, No. 35). 

The new-born infant is exposed during parturition to direct and 
indirect injuries. Forceps delivery may be attended by contusions 
of the eye and lids, facial paralysis, ptosis, paralysis of the superior 
and external rectus (Bloch, Centr. f, Aug., 1891, p. 134 j Berger, 
Arch. /. Aug,, XVII, p. 101). These paralyses are due in part to 
direct injury by the forceps, as, for example, in facial paralysis or 
ptosis, in part to hemorrhages from the disturbance of circulation 
during delivery. Such hemorrhages occur in the lids, conjunctiva, 
orbit and, very often, in the retina and choroid. In the two latter 
cases they may possibly act as the cause of " congenital" disorders of 
vision, but they usually recover without leaving a trace (Kaunoff, 
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A reft. /. Opli f h. , XXX YI, 3) . Hemorrhages into the orbit may give 
rise to exopbthHimus, disturbancse of vision and muscular paralyses 
(Philipsen, Anil, d'Ocul.f Dec., 1891). In congenital paralyaee, 
however^ especially when the superior rectus and levator palpebi^ 
superioris are involved, we must always think of congenital abeeQCv 
of these muscles. Atrophy of the optic nerve may result from fop-l 
ceps delivery (Beck, Jahr, /. Aug., 1889, p. 383), probably second* 
ary to hemorrhage into the nerve. 

Infection of the conjunctiva with gonorrhoeal secretion during 
pa rturi tion gi ves rise to blennorrhcea neonatorum . But e ven in severe 
forms the typical gonococci are sometimes abt^t, and, on the other 
hand, the latter are sometimes found in comparatively mild cases, so 
that the specific nature of the germ has been doubted. Other causes 
may produce clinically the same disease. 

Very many infections do not take place until after birth, and often 
the nurse, midwife, etc., are the source of infection. I have seen 
little epidemics of blennorrhcea neonatorum in the clientele of oertaio 
mid wives. This is true even of children who were born with un- 
ruptured membranes. In Taylor's case (Jaftr./. Aug,, 1871» p. 220), 
the diseai^, which began on the third day, was unilateral. In Nie- 
den's case {Mon. f. Ang,^ Oct.^ 1891), it developed at the end of 
twenty-four hours, was very mild, and the secretion contained no 
gonococci, although the four older children had suffered from blennor- 
rhoea neonatorum with gonococci, and the mother was suffering from 
vaginal blennorrhcea. It appears to me, however, to be very doubt- 
ful whether we are justified in assuming that the infection is due to 
injurious substances which are diffused into the foetal wat<?rs, 

Magnus {Mon> /. Aug, , 1887, p. 389) observed a child who suf- 
fered from blennorrhosa neonatonmi and secondary corneal disease at 
birth. Parturition had lasted three days and repeated examinatioiia 
had been made, su that the infection was easily explained. 

Joint diseases after blennorrhcea neonatorum have been repeatedly 
observed (Darier, Jahr. f. Aug., 1879, p. 231; Deutsehmann, Arch. 
/. OpJiih,, XXXVI, 1, p. 109). Darier also observ^^ed the develop- 
ment of purulent otitis media from the passage of blennorrhoeic pu8 
into the ear, but this appears to be extremely rare. 
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The influence of diiseases of the female organs upon visual disor- 
ilera is usxially overestimated. The real cause appears to consist of 
the various forms of anaemia, which have such a fruitful source in 
chronic female diseases. The pains, insomnia and more or less pro- 
fuse hemorrhages also play a part. We will return to this question 
later in discussing the results of severe ansemie conditions and con- 
stitutional anomalies. 

All sorts of hysterical symptoms » including Foerster^s kopiopia 
hysterica, a form of anaesthesia dolorosa of the retina, diminished 
sensibility with photophobia, combined with general symptoms of 
weakness, may also occur in men. I have recently seen a number 
of excellent illustrations. The eye symptoms are so prominent and 
distressing because the patients cannot do any work. 

I do not believe that Mooren is justified in regarding neuro-retin- 
itis in retroflexion of the uterus and in ovarian tumors as a mere re- 
flex conveyed through the spinal cord. It is probably due in the 
majority of cases to a hemorrhage into the optic nerve immediately 
behind the papilla. As a matter of course, the anatomical proof of 
this statement m.n be furnished in very few cases. 

According toSwanzy (Jahr. /. Aug.^ 1878, p. 264), iritis in girls 
of eleven to seventeen years is associated with uterine disease. It 
seems more probable to me that in such cases congenital syphilis is 
the cause of both diseases, 

Collins' 1886, p. 515) temporary blindness after Porro^s oper- 
ation is probably to be regarded as traumatic hysteria. Similar con- 
ditions may be seen occasionally after other gynecological operations. 
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POISONS AND INFECTIOUS DISEASES. 



Although poisoning results from some chemical subsUinc^, and 
infection from a living morbific germ, nevertheless this distinction 
cannot always be carried out. There are numerous transitions and 
combinations, as we shall see in discussing ptomaine poiscming and 
sepsis. The results of chronic poisoning and of infectious disease 
are very similar. 

A. Poisons. 

We distinguish between acute and chronic poisoning. In the 
former, a large amount of the poison is received at one time ; in the 
latter^ there is a constant reception of small doses, each of which may 
be unable to produce any symptoms. As a matter of course there 
are all possible transitions between these two extremes. 

Acute poisoning terminates fatally, or recovers, or it may resiilt 
in a more or less chronic disease, even though recovery appeared to 
be complete. Thus, acute chloroform poisoning may prove fatal dur- 
ing the narcosis, it may pass off without doing any injury, or it may 
induce chronic parenchymatous changes, as, for example, in the re* 
nal epithelium and the walls of the vessels. 

An acute poisoning may produce direct symptoms in the eye, such 
as dilatation or contraction of the pupil, paralysis or spasm of accom- 
modation, visible changes in the fundus and its vessels (quinine, ani- 
line, nitrobenzol, carbonic acid), yellow vision, visual hallucinations 
and illusions, etc. Poisons which dilate or contract the pupils usu- 
ally have a corresponding effect on the vessels of the fundus oculi, 
but in many cases this is not pronounced. 

The eye symptoms often develop indirectly, as, for example, xe- 
rosis of the cornea and conjunctiva in the death agony, icterus which 
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is often first seen on the conjunctiva, the development of cataract 
when there have been violent convulsions, retinal and other hemor- 
rhages from changes in the blood -vessels, etc. The kidneys are often 
affected, because very many poisons are excreted through these 
organs, and even the most acute hemorrhagic nephritia may result. 
This nephritis and the secondary chronic forms may also give rise 
to eye disease. 

Silbermann calls attention to the importance of thrombosis in 
many poisons, such as aniline, chlorate of pottish and corrosive subli- 
mate, but this is stoutly denied by others (Falkenberg, Marchand, 
Virch, Arch., 133, 3, p. 667), 

Acute poisoning, especially with gases, such as sulphuretteti hy- 
drogen and carbon sulphide, may induce traumatic hysteria. In 
poisoning with gases we often hud conjunctivitis and hypersemia of 
the conjunctiva, and often more or less diminution of corneal sensi- 
bility. Narcosis after all ansssthetics (ether, chloroform, nitrous ox- 
ide) may be followed by acute mania with deb'rium and other mental 
disturbances, later by demf^ntia. According to Savage {Brit, Med. 
Jouni.^ Dec. M, 1887), such effects may follow the action of all poi- 
sons and morbific germs which are capable of producing delirium 
(/.e., anaemia or hypereemia of the cerebral cortex), 

III chronic poisoning, direct eye symptoms are not frequent (myo- 
sis in chronic nicotine or morphine poisoning, mydriasis in chronic 
belladonna poisoning, etc.). Secondary eye symptoms, on the other 
hand, are frequent and result from vascular disease, interstitial or 
parenchymatous, chronic or acute hemorrhagic inflammations (polio- 
encephalitis acuta), partly in the eye itself, partly in the peripheral 
or central nervous sj^stem, and very often of the kidneys. Hemor- 
rbages and fatty degenerations in the fundus oculi, central and peri- 
pheral disorders of vision, pains, parjesthesife and ansesthesise, 
spasms and paralya^s may develop in this way. It is evident that 
vessel lesions will cause visible findings or cHaical symptoms when 
they affect end-arteries — retina, cerebral cortex, kidneys. Certain 
{loisons often exhibit a preference as regards localization. For ex- 
ample, arsenical paralysis begins in the lower limbs, lead paralysis 
in tlie upper limbs. 
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In the Enal cachectic stage there may also be general symptoms of 
exhaxiBtion, such as ansemic asthenopia, slight nystagmuSf hemera- 
lopia, etc, ; as a matter of course, the conjiincth*a and eyelids also take 
part in general jaundice. A scorbutic condition may ensue in tb© 
last stage of alcoholismus. 

CJhronic poisoning and its sequelae may be greatly aggravated by 
acute infectious disease, as, for example* toxic amblyopia by inBu- 
enza. 

It is impossible to give a satiiafactory chemical or clinical classifi- 
cation of poisons, because those which are chemically very different 
may produce very similar clinical symptoms (alcohol, tobacco, cai^ 
bou sulphide, lead) . I have, therefore, decided to adopt the imsci- 
enti6c but practical method of arranging them in alphabetical order. 

This article makes no pretence to completeness, but furnishes a 
good general survey. 

Aconitine is a local mydriatic which is sometimes given inter* 
nally in certain neuralgias. Duigenam {Jaht\ f, Aug,^ 1878, p. 
335), O'Brien, Stewart {lih, 1870, p. 22D) and Hooper {ib., 1883) 
found mydriasis in aconite poisoning, but Glugge 1881, p* 39:1) 
mentions that it is not found constantly. O'Brien alBO noted twitch- 
ing of the lids in his case. 

^sailin. — Vide horse-chestnut. 

Alcohol poisoning is a very frequent cause of eye symptoms. 
After the first period of excitement, acute poisoning (drunkenness) 
shows parahiiic symptoms (diplopia) which ma}' pass into the meet 
profound general narcosis with insensibility of the cornea and abo- 
lition of the reaction uf the pupils to light. The ocular muscles may 
also take part in general convulsions. On the whole, however, eye 
symptoms do not play a prominent part in acute alcohol poisoning. 
Knapp {Arch. f. Aug, n. 0/ir., V, p, 383) observed detachment of 
the retina in a myope, aged sixty -three years, who had taken a glass 
of brandy to relieve diarrhcBa of several days* duration. 

The eye sjmptoms are more important in chronic alcoholism. It 
is well known that in this condition depressing factors (acute dis- 
eases, operations, injuries, etc.) may give rise to a usually temporary 
mental affection iu which visual hallucinations and ilhmions are a 
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prominent feature (delirium tremens). At the same time there is 
regularly a marked concentric narrowing of the visual field which 
disappearB in one or two weekB* This condition often develops spoo* 
taneously, however, without any known exciting cause. As a rule, 
tho ophthalmoscopic appearances are normal, unless complications 
are present. 

More importance attaches to the interstitial and ptirenchymatous 
changes and to diseases of the vessel as the result of chronic alco- 
holism. The lesions which develop in the brain, spinal cord, j)enpb- 
eral nerves and kidneys are especially important as regards eye symp- 
toms. Among th^e the greatest prominence belongs to axial optic 
neuritis, incorrectly called toxic amblyopia. It begins with misty 
vision which gradually increases and is almost always present in both 
eyes, although vision is not always impaired uniformly. Central 
vision may be diminished to Careful examination shows 

that there is a central amblyopic spot in the field of vision, within 
which perception of red and green, in severe cases also of yellow 
and blue, is diminished or aliolished. The external boimdariesof the 
fields for white and colors are entirely or approximately normal. 
The disorder of vision and of color sense in the scotoma is character- 
istic of interference with conduction in the optic nerv^e. 

Ophthalmoscopic examination shows that the outer half of the 
papilla is pale ''like dull porcelain," the inner half grayish-red, 
opaque, with obliterated borders and occasionally slightly swollen ; 
the calibre of the vessels is normal. Anatomically we ha\^e to deal 
with an interstitial infiammation, chiefly of the axial bundles of 
the optic nerve, which reaches its height near the optic foramen, 
The proliferation of the interstitial tisauo with multiplication of the 
vessels, which exhibit increased fulness and sclerosis of the walls, 
subsequently leads to destruction of the medullary sheaths of the 
nerve fibres. Their axis cylinders remain intfict for a while, but 
finally they may undergo complete atrophy. Centrally and periph- 
erally from the point of culmination the changes in the nerve apjiear 
to be purely atrophic. Uhthoff traced the ascending atrophy to the 
end of the optic tract, while the descending atrophy is recogniased by 
means of the ophthalmoscope. This shows an atrophic decoloration 
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of ilie outer half of the [)apilla where the macular fibres axe 
collected. 

At the begiDning of the affection the ophthalmoscopic appearances 
arefiometimes negative, but they may also be very diBtiiict where there 
is no disturbance of vision, especially in cases of recovery. 

It is often found that the patient sees better in twilight (nyctalo- 
pia), or that there are persistent colored after-images or subjective 
sensations of light (phosphenes) . This is probably due to irritation 
of the nerve fibres in the inflammatory foous. The misty vision may 
develop quite suddenly, and there are often striking changers from 
day to day, Other occasional disorders of vision, such as a sudden 
variatiriTi in the apparent size and distance of objects, monoculai' 
diplopia and polyopia {Daguenet, Ann, irOctiL, p, i:3l>), remind 
us of hysterical aSections and are not connected with the lesion of 
the optic nerve. They are probably duo to irregularities of accom- 
modation, 

It is difficult to make very definite statements concerning tlie fre- 
quency of the disease. As a matter of course it is much more fre- 
quent in men. Among 1,000 cases of severe alcoholism Uhtlioff 
found ophthalmoscopic changes Idd times (60 of these suffered from 
amblyopia) ; in cases there was amblyopia without abnormal find- 
ings ; in 53 there was opacity of the papilla and surrounding parts, 
and in 6 cases marked congestion of the optic nerve* 

Strong and healthy individuals are rarely attacked. The major- 
ity suffer from gastric catarrh and are poorly nourished. There are 
also other signs of alcoholism, such as anorexia, morning vomiting, 
tremor of the limbs and tongue. The disease is most frequent in the 
later years of life when the power of resistance to injurious agencies 
is impaired. 

The prognosis is favorable if we can improve the general nutritioti 
and secure abstinence from alcohol. Kela|)ses are verj' common and 
are generally attended with still greater disturbance of vision, al- 
though complete atrophy of the nerve and blindness are rare. In jec- 
tions of strychnine are highlj' recommended in toxic amblyopias, 
although recovery would probably take place spontaneously. 

The disease is usually chronic. Cases with rapid onset of thfEi 
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iuflammation and hemorrhages, such as Nettleship describes in to- 
bacco amblyopia, are extremely rare. Disorder of vision without a 
central scotoma is equally rare (Vossius, Mon. /. Ang.^ 1883^ p. 291). 

The connection of this disease with chronic alcoholism has been 
denied by a number of writers, and it has been attiibuted to the coin- 
cident abuse of tobacco, Hutchinson (Ophth, Hosp. Rept, VIII, 
1) attributes all cases partly to tobacco, partly to adulterations of the 
alcoholic drink (for example, oil of absinthe), and Nettleship {Jahr. 
/. Aug.^ 1887 J p* 257) states that he has never seen a case of pure 
alcohol amblyopia. On the other hand Millingen never observed 
toxic amblyopia among the Turks, who smoke but do not drink, and 
Fumagalli {Jaht\ f. Aug., 1874, p. 454) denies the occurrence of 
tobacco amblyopia. There can be no doubt that puro alcohol am- 
blyopia does occur and is all the more apt to devek*p, the stronger 
the alcoholic drink. Among beer drinkers it is very rare, among 
whiskey drinkers it is quite fret^uent. In the majority of cases the 
patients abuse tobacco as wt^ll as alcohol. lu my opinion the former 
is more injurious than the latter. There are, however, pure cases of 
alcohol as well as tobacco unblyopia. 

There are clinical differences, although not of an absolirte char- 
acter, between the two forms. Hirschberg (Deutsch, Zschr, /. 
praci, Med. J 1878, 17) states that in alcohol amblyopia the scotoma 
is central and always includes the point of fixation, while the tobacco 
scotoma is situated near, but not at the point of fixation (paracentral) . 
This may hold good of the majority of cases but is not always true. 
Alcohol amblyopia is said to be bilateral and to occur more suddenly ; 
the pupil is often wide and accommotla-tiun paretic. Tobacco ambly- 
opia is said to be often unilateral or at least very different in degree 
on the two sides; the pupil is narrow (because nicotine is a myotic) 
and spasm of accommodation is frequent. The disorder of vision 
develops more gradually and is often progressive despite abstinence. 
[Muscular asthenopia is common with tobacco amblyopia. — Ed,] 

Similar inflammatory phenomena are often observed in other 
nerves (multiple alcoholic neuritis). The central nervous system 
is also attacked in many cases. Alcoholic forms of insanity are very 
frefiuent, while we rarely observe true focal symptoms, such as hemi- 
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anaesthesia, including the conjunctiva and cornea, central disorders 
of vision, hemiplegia. Paraplegia and paraneestlieeia also occur, 
and occasionally every possible systemic and fixraJ disease of the 
brain and cord may be simulated (particularly tabes^ by mtilttple 
neuritis of the sensory nerves) , 

In such cases the ophthalmoscopic findings may be of the higlieei 
diagnostic importance. Alcoholic pseudo'tabe« is also unattended 
by myosis and reflex rigidity of the pupil, the girdle sensation, and 
disturbances of the bladder and rectum. Its development is more 
acute than in true tabes. 

Romiee (Rec. d^Ophth.^ 1881, p. 33) states that paresis of accom- 
modation is one of the first disorders of vision in alcoholism; tlie 
pupil is more often dilated than narrow. Other paralyses of the ocu- 
lar muscles are only observed in combination with sever© disease of 
the central nervous system and with the alcoholic mental disorders. 
Among 1,000 cases Uhthoff found inequality of the pupils in ^Scasee, 
reflex rigidity of the pupil in 10 cases, and very slight reaction to 
light in 25 cases; the reaction of convergence was almost always 
intact. In only 3 cases was there true muscular paralysis^ each time 
a double abducens paralysis (possibly spasm of convergence). Two 
cases exhibited nj'stagmus, 13 cases nystagmus-like twitchings at 
the borders of the field of vision. 

Acute alcoholic paralysis of the eye muscles is due to hemorrhc^e 
inflammation of the floor of the fourth ventricle. This begins sud- 
denly or within a few days, and is attended by headache, vomiting, 
pains in the limbs, ataxia, delirium, etc. Then there is more or le^ 
complete ophthalmoplegia externa with or without ptosis. Occasion* 
ally the internal miiscles are also attacked. All but two cases of this 
" acute superior polio-encephalitis" occurred in hard drinkers, and a 
fatal termination etisued very rapidly. It is probable that similar 
hemorrhagic inflammatory processes in drimkards also occur in other 
parts of the central nervous system. 

The parenchymatous and interstitial renal lesions which develop 
in chronic alcoholism are often the cause of secondary changes in 
the eye. After long -continued alcoholism there may be a general 
tendency to hemorrhages (alcoholic scurvy). This may lead to hem- 
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orrhagea into the conjunctiva, retina, optic nerre, brain, etc., as 
happens in other poisons, infectious and constitutional diseases. 

Among 500 insane alcoholics Uhthoff found '37 cases of xerosis of 
the conjunctiva in the shape of small, dull, rough, often frotliy 
patches. The necrobiosis and fattj degeneration of the epithelial 
cells are evidently a part of the general impairment of nutrition; 
this is also true of the hemeralopia which is often noticed, 

DenefFe {Jahr. f, Aug.^ p. l^7'3} obsirved sudden blindness 
(there was merely quantitative perception of light without any oph- 
thaJmoacopic findings) in a formerly temperate individual who had 
been on a continuous debauch for a number of weeks. Vigorous an- 
tiphlogistic treatment resultt^l in rapid and complete recovery. On 
the other hand, Brims observed marked inipainnent of vision (fingers 
could just be recognized at four feet) without corresponding ophthal- 
moscopic appearances in an individual who suddenly abstained 
from drink. Strychnine injections produced a cure in six days. 

Amy I alcohol (fusel oil) is said by some writers to be the real 
cause of alcoholic amblyopia. 

Amyl nitrite causes dilatation of the retinal vessels and increased 
re«ines8 of the papilla, according to Aldridge {Jahr. /. Atig.^ 1871, 
p. 332). This was not corroborated by otliers, despite the dilatation 
of the vessels of the face and violent throbbing of the carotids. Pick 
iCeiitr. f. d. med. W^iss., 18T3, p. 865) observed, on looking at a 
light waU, a round, 3*ellow spot, surrounded by a bluish* violet zone, 
i.e., a subjective perception of the yellow spot anti the visual purple. 
According to Sch iff ("^Jahr. /. Aug., 1874, p. 151) sensibility remains 
intact when the amyl is administered to animals, but the pupil does 
not react to uensory irritation. A favorable result from the inhala- 
tion of a few drops of amyl has l>een observed in several cases of toxic 
amblyopia, but especially in ischjemic conditions of the retina and 
optic nerve, [Such a result has l:>een observed by myself in several 
instances ; once in a man who for almost twenty-four hours had blind- 
ness of both eyes, in the beginning total, and at the time I saw him 
slightly less serious, permitting some perception of light. The retinal 
arteries were almost empty and the nerves pallid. Inhalation of ni- 
trite of amyl soon brought about the usual congestion of the face and 
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dizziness with improved sight, and in twenty minutes vision was 
fully restored and the ophthalmo&copic picture became normal. 
—Ed.] 

Aniline produces^ according to Galezoweki {Rec.d^C^hih,^ 18t6, 
p. *210), a bluish-green color of the hair of workers in this dye^ also 
Tertigo^ headache and nauaea. In two cases it caused a photophobia, 
misty vision and ciliary injection ; in one case it gave rise to severe 
relapsing iritis, first of the right eye, and five or six months later of 
the left eye. The connection between these conditions is obseure. 
According to Leloir {Qaz, Med.j 1879, p, 006) there is niarked my- 
driasis in aniline poisoning. In Mueller^s case, however, there was 
narrowing of the pupil {Deufsch. med. WocJl^ 1887, No. 3), In a 
case of poisoning with nitrobenzol which was adulterated with ani- 
line, Litton {Berl. kl Woeh,^ 1881, Nos. 1 and 2) found the pupils 
very small but still reacting, the conjunctiva of a violet color and 
with hemorrhages in the cul-de-sac. The fundus oculi was intenseh* 
red, the vessels looked as if filled with ink; there were also a few 
hemorrhages, Viaion was unimpaired. In an aniline worker, aged 
forty-four years, MacKinlay (Ophth, Soc. of the United Kingdom, 
1886, p. 144) found a brownish color of the conjunctiva and cornea, 
and slight impairment of vision. The condition improved when the 
patient left the factory. 

Antifebrin produces dilatation of the retinal veins, according to 
Mueller, but this is denied by Herczel. After the administration of 
seven doses of 15 grains each within two and one- half hours, Simp- 
son observed merely narrow and immobile pupils; the other symp- 
toms were unimportant. 

Antipyrin may produce urticaria upon the lids. Berger {Jahr, 
f. Ang.^ 1889, p. 507) observed hypersecretion of tears; Quttmann 
(tbid.^ 1887, p. 256) observed amaurosis, lasting one minute, after a 
15-grain dose in a delicate woman of twenty -five years. 

Apomorphme gives rise, according to Bergmeister and Ludwig 
(ibid. J 1885, p. 248), to complete auEesthesia of the cornea and con* 
junctiva within ten minutes after injection, and also produces corneal 
<;loudiness and disagreeable general symptoms. 

Argentum Nitriatm. — Vide Silver, 
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Arsenic poisoning, wh6n acute, resembles an attack of cholera, 
When chronic, four stfiges may be distinguished: 1, vomiting, 
diarrhcea and headache; 3, bronchial, nasal » conjunctival catarrh 
and cutancjous eruptions ; 3, sensory disoiniers ; 4, paralyses, especially 
of the legs. 

Prolonged administration of arsenic may give rise to herpes zoster 
(Hutchinson) . It is also said to bo followed occasionally by a brown 
discoloration of the skin^ which may be mistaken for Addison's dis- 
ease and disappear after the remedy is discontinued (Foerster, Bei*l. 
kl Woch., 1890, No, 50). 

In young workers in artificial flowers, Kittel {Jahr. /. Aug.^ 1873> 
p. 240) noticed I'edness and scales upon the lids; in a few there were 
small ulcerations on the conjunctiva of the lower lid. 

liebert (Mon. /. Aug^^ 1891, p. 181) observed retro-bulbar neu- 
ritis after the use of arsenic ; on both sides there was a distinct para- 
central scotoma for red and green with normal visual fields. The 
patient had taken arsenic for three and one-half years to relieve gen- 
eral psoriasis. The visual disorder developed two weeks after the 
dose was increased. 

Hoffmann {Jahr, / Atig.^ 1889, p. 508) noticed alight nystagmus 
in chronic arsenic poisoning. According to Hutchinson (Opfti/i, Re- 
vietv^ Jan., IBSO), prolonged administration of arsenic in skin disease 
may give rise to vitreous opacities which he attributes to a periph- 
eral retinitis. 

According toSury-Bienz (Viertelj, /- ger. Med., NeneFolge, Bd. 
49, 2), a brownish- red, later icteric color of the conjunctiva occurs in 
poisoning with araeniuretted hydrogen. 

Atropine is the most generally used mydriatic in ophthalmology, 
and hence the majority of iwisonings follow its application to the 
eyes. It is said that the most acute symptoms of poisoning have 
followed the introduction of a single drop of the ordinary solution. 
The most striking symptom is the marked dilatation of the pupils, 
hut this does not always take place to the maximum extent, even in 
fatal cases. 

The internal administration of atropine and belladonna also pro- 
duces hyperemia of the fundus and may even excite an attack of 
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glaucoma, while conjunctival catarrh and eczema of the lids, aom 
times extending over the entire face to the neck, are found after the 
instillation of impure solutions in prediBX>osed indi\n duals. 

Visual hallucinations are sometimes prominent. They are espe- 
cially apt to occur in the dark, and are frequent in chronic poisoning. 
The latter is sometimes induced by prolonged instillation of atropine. 
The bitter taste, scratching in the throat and difficult deglutition 
which are constantly present in acute poisoning are usually wanting 
in the chronic form, while the hard pulse, congested face and dig^<' 
tive disturbances are prominent, 

lajectiona of morphine are the best antidote, while pilocarpine 
cannot be recommended so highly. 

Reich {Centr. f. Aug.^ 1889, April) observed the daily occur- 
rence of epistaxis, which lasted about a quarter of an hour, five to 
ten minutes after the instillation of atropine for myopia; nothing ai»- 
normal was found in the nose. A solution of duboisine had the same 
effect, but to a less marked degree. 

Tansley {Jaht\ / Aug.i 1877, p. 116) observed mydriasis of tbu 
same side after the introduction of atropine into the auditory meatus 
and after the application of a belladonna plaster to one side of the 
chest. This was probably due to the accidental transmission of the 
drug to the eyes by the patient, 

Belladonn a. — Vide Atropine. 

Botylismus. — Vide Ptomaine poisoning, p» 358, 

Bromide of pofassium given internally not infrequently pro- 
duces conjunctivitis, sometimes with phlyctenular foci of inilamma- 
tion, even when a bromide eruption is not present on the rest of the 
body . In a patient who had taken 90. in twenty-eight hours, Schweig 
{N. Y. Med, Bec.^ Dec. 30th, 1876) observed comatose sleep of four 
days' duration, lowered temperature, a feeble, accelerated pulse, su- 
perficial stertorous respiration, salivation, conjunctival catarrh and 
slight mydriasis lasting several days. In an epileptic lunatic df 
twenty- three years, who took 10.(K16.0 potassium bromide daily, 
Kuebel (Jahr, f. Aug,, 1884, p. 337) observed sudden blindness with 
a pale papilla and narrow vessels ; recovery in five weeks after dis- 
continuing the remedy, and a relapse on its renewal. 
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Caffein.— Vide Coffee. 
Calabar. — Vide Eserine. 
Calomel. — Vide M er cury . 

Cannabis Indica. — According to Ali (Bee. d'Ophth.^ 1870, p. 
■•258), hasheesh acts like tobacco except tliat it is more injurious and 
more often produces toxic amblyopia. This is often unilateral, as in 
the case of tobacco, and there is often merely a scotoma without color 
disturbance. It is well known that visual hallucinations are one of 
the chief symptoms of a hasheesh debauch. 

According to Oliver (Jahr. f. Aug., 1883, p. 302), sight is veiled; 
there is disturbance of accommodation with normal or narrow pupils, 
Suesskind (Wuertemb, aerztl. Corr,-BL, ISS7^ No. and Casiccia 
{Jahr. /. Aug., 1883, p. ZirZ) also saw mydriasis after poisoning with 
camiabis. 

Werner {ibid., 1886* p, 255) observed violet vision (which always 
precedes tlie yellow vision of santonin poisoning !) and a mist before 
the eyes, after a 0. 04 dose of the extract in a small and nervous 
woman. 

Carbolic Acid.^YBXkmn [Arch. / hi Chir., XXVI, p. 204) 
states that in poisoning with carbolic acid the pupils are usually nar- 
row, rarely dilated, and that they react sluggishly. Silk {Jahr. /. 
Aug., 1881, p. tJ'Jl) saw narrow pupils during profound coma in a 
fatal case. Nieden {Berl hi Woch., 1883, No. 49) observed amau- 
rosis, lasting twenty hours, with normal opbthnlnioscopic appearances 
and dilated pupils. But as this was a case of irrigation of an empy- 
ema cavity, followed at once by collapse with great weakness and 
nausea, it is questionable whether the eye symptoms were due to car- 
bolic-acid poisoning. 

Carbonic-oxide poisoning is the type of a severe poisoning 
with gases; coal gas and illuminating ^s are its most frequent 
sources. 

In the acute initial stage the eyes are not affected, and there is 
very little that is characteristic in the eye symptoms during recoverJ^ 
In one case Ball {Jahr. /. Aug., 1878, p. 253) observed a paradoxical 
reaction of the pupil during the poisoning, i.e.^ the pupil dilated on 
the entrance of light and contracted in the dark. 
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In fatal cases fatty degeneration ia found in the liver, Bpleen, Idd* 
neysj muscles, etc. Within the skull there ig marked congestion, 
which is absent only at the very start or after the process has lasted 
along time; later there are numerou» capilhiry hemorj-hages, more 
rarely larger hemorrhages, especially in the basal ganglia. This re- 
sults later in red and yellow softening. These changes are due to 
fatty degeneration of the cerebral arteries. Similar changes may 
also be found in the spinal cord and peripheral nerves. This ex- 
plains the various affections of the brain (lUing. Wien, med. 
Zeitschr.^ 1874, Ko. S3: homonymous hemianopsia) and epiniil 
cord, the sensory and motor paralyses, the neuroses, temporary 
diabetes, etc., which are observed ae sequelsB of carbonic-oxide 
poisoning. 

The ophthahuoplegiaa, which have been observed in a number 
of cases and which almost always terminate in more or less complete 
recovery, are due to hemorrhagic processes in the nerve nuclei or in 
the peripheral nerves; Knapp (Afxh. /. Aug,^ IX, 2, p. 239), paraly- 
sis of all the ocular muscles, partial recovery in two months; Em- 
mert {Corr€sp,-Blatt f. Schweiz. Aerzte^ 1890, p. 4S), central paraly- 
sis of the left motor oculi and some of the branches of the trigemi- 
nus and facial; almost complete recovery. 

Herpes ssoster has also been noted as a sequel in a number of cases. 
If the first branch of the trigeminus is implicated, the eye may also 
be implicated (Sattler, Jahr, /. Aug,, 1889, p. 555). This case is not 
perfectly clear because the anterior part of the eye containetl mycotic 
thrombi, evidently starting from the cornea. (Attention must be 
called, however, to the fact that various writers regard herpes zoster 
iu general as infectious.) It is a noteworthy fact that only those 
fibres which started from the Gasserian ganglion, not those which 
passed through the ganglion, were degenerated. The former could 
be traced to the ciliary ganglion. 

Hetinal hemorrhages are rarely mentioned (Becker, Jahr. /. Aug.y 
1889, p. 511 ; associated with venous congestion of the fundus), al- 
though they would undoubtedly have been found in many cases if a 
search had been instituted. 

Carbonic-acid accumulation in the blood causes mydriaais^ ao- 
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cording to Scbiff, as the result of sympathetic irritation. The oph- 
thahnoscope shows a characteristic dark^ sometimes almost black, 
color of the columns of blood in the vessels, parti tmlarly the veins. 
If the cause consists of obstniction to respiration or circulation » hem- 
oiThages are frequent. They are produced mechanically. The pupil 
is often contracted. 

Chloral, when given in narcotic doses* produces marked myosis, 
during which tliere is abolition of the reflex dilatation of the pupil 
after sensory irritation ; mydriasis is said to occur after very large 
doses or prolonged administration. Hence, myosis is generally pres- 
ent in chloral poisoning. The ophthalmoscopic appearances are neg- 
ative. 

After a variable length of time cutaneous eruptions and conjunc- 
tivitis are observed, and may necessitate discontinuance of the rem- 
edy J urticaria of the lids also occurs. 

Disturbances of vision occur in rare cases, Kirkpatrick (Jahn 
/. Aug., 1873, p. 214) observed temporary blindness in addition to 
severe nervous seizures. Mandeville {ibid^, 187'^, p. 458) reports, 
in addition to considerable conjunctival irritation, diplopia of several 
days' duration. In a woman, who suffered twice from marked im- 
pairment of vision after a dose of chloral, he claims to have observed 
an exudative irido-choroiditis, which was finally cured by iridectomy. 
Two months later a relapse develuped after another dose of chloral. 
Was not the irido-choroiditis already present? Patruban (Wimt. 
med. Pressej 1875, p. 1,04G) mentions a panophthalmitis after poi- 
soning with chloral. 

Chlorate of potash may cause uremic amaurosis through the 
intense hemorrhagic nephritis which large doses will produce. 

Chloroform. — Opinions differ in regard to the condition of the 
pupils during the administration of chloroform. During narcosis 
the pupils are narrow as in sleep j if the narcosis is not very profotmd* 
the pupils dilate after cutaneous irritation or on calling loudly. The 
pupils are usually dilated during the stage of excitement prior to 
narcosis proper. According to Budin (Gaz. des H6p.^ 1874, p. 
vomiting may ako produce mydriasis, but Schiff {Jahr, /. Aug.^ 
1874, p. 150) contradicts this in part, in view of his experiments on 
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dogs. It is evident, however, that the conditions in aniEnaJs am 
often different from those in men. 

Dilatation of the pupil during naxcosis indicates the Qeoeesit>'^ fttP 
cautiun; sudden marked mydriasifi is an evidence of impeadiog 
aephyjcia. 

Vogel {Jahr. f. Aug., 1879, p. 82) assumes three different ira 
in which the pupil acts during chloroform narcosis: 1. Con tract) o 
during deep narcosis, dilatation on sudden waking. 2* The opposite 
condition. 3. The pupil is moderately narrow and does not react 

According to Warner {ib., 1877, p. 317) the ocular movements 
become disassociated in chloroform narcosis, but do not in ether nar- 
cosis. 

Repeated use of chloroform — occasionally, perhaps, a single ad- 
ministration — ^may result in fatty parenchymatous degenerations of 
various organs, which may not produce chnical symptoms until a 
much later period. 

Schimier {Mon. f. Aug., 1871 » p» 246) reports a detachment of 
the retina which, according to the statement of the myopic patient, 
developed during narcosis (struggles of vomiting?). Mdthewsoa( 
{Jahr, f. Aug., 187(5, p. 338) mentions an apoplectic attack, whicb 
developed fifteen minutes after an iridectomy under chloroform, in 
an individual with general atheroma of the vessels. As a matter 
of conrse the vomiting and choking of narcosis may prove an ezcit-l 
ing cause for hemorrhages in any organ, ] 

In an individual who had dmnk chloroform, Niemann (BerL Ul | 
Woch, 1887, No. 1) observed myosis followed by myflriaeis. 

Chromic Acid. — Yellow vision has been observed in several cases I 
in which sweating feet were treated with a five-per-cent solution of J 
chromic acid {DeutscX MiUtaeraerztl. Zschr,, 1890, p. 230). I 

Chrijsarohin ointment when rubbed into the skin is said to pro- 1 
duce conjunctivitis. According to Trousseau {Jahr. f. Aug,, 1886, ] 
p. 331), it develops in a few hours, is almost always bilateral, and la 1 
free from secretion, while conjunctivitis which is due to the direct I 
entrance of cbrjsarobin into the conjunctival sac is usually unilateral i 
and attended hy profuse secretion. These statements are in part 
disputed by others, and it is by no means certain that all the con- 
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junctival attacks do not result from direct inoculation. In rare 
cases, corneal ulcers have been observed. 

Cocaine may produce symptoms of poisoning, even after the sub- 
cutaneous injection of 0.U04, and several cases are reported in wliich 
its introduction into the conjunctival sac produced general symptoms 
(Meyerhausen, Wien, med. Presses 1885, No, 22 j Burchard, Char- 
iU-Annal, XIII, p. 653). » 

Maximum mydriasis appears in acute poisonings but the cornea, 
according to Bettelheim, is very sensitive to touch. [This statement 
is of dubious value. Its probable explanation is that corneal inaen- 
fiibility had disappeared while mydriasis remained. — Ed.] Liq. 
ammon. anisat. is said to act favorably as an antidote. 

In chronic poisoning visual hallucinations play a prominent part. 
Diplopias amblyopia, dancing of objects, colored vision, micropsia, 
etc. , are observed occasionally. 

Attacks of glaucoma following instillation of cocaine solution 
have been observed in a number of instances (Chisolm, Maier, Javal, 
Manz). Marckwort {Arch. f. Aug.^ 1887, p. 453) also observed acute 
glaucoma after the protracted application of cocaine to the nasal 
mucous membrane. 

Coffee. — CaflFeine is a feeble mydriatic and is also said to be 
ansBsthetic in a measure. Hutchinson {Centralbl. f. Aug,, 1S8T, 
p. 2-tO) claims to have seen a caffeine amblyopia which closely re- 
eembled quinine amblyopia. 

Con mie.— Hugo SchuU (Deutsck, med, WocK, 1887, No. 23) 
found that inhalations of coniine gave rise to violent headache, in- 
creased heart's action, profuse perspiration, epiphora, insomnia, men- 
tal confusion, inability to keep the eyes open and burning of the 
conjunctiva (hyiiersemia) . 

Creosote. — Vide Iodoform (Hutchinson's ease). 

Curare^ when given internally, causes myosis, but at a very late 
period. 

Cyanide of Pota^siuin. — During the stage of asphyxia of potas- 
sium-cyanide poisoning, Mueller- Wameck {BerL kl. Woch,^ 1878, 
No. 5) observed prominence of the eyeballs and enormous dilatation 
of the pupils, which were completely irresponsive. Souwers {Jahr. 
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/. Aug.i 1878^ p. 235) attributes a swelling of the upper lids and 
fjluggishness of the pupils, which he observed in a photographer, to 
his frequent use uf potassium cyanide, 

De Tatham {ib,^ 1884, p. 337) claims to have observed temporary 
hemiopia (lasting a few hours) from iuhalation of the vapor of dilute 
prussic acid, 

Cffiisin (cytisus laburnum) gave rise in one case to TOtniting, 
small pulse, cold sweat, dilated pupils, pale optic nerve and nairow 
retinal vessels, symptoms similar to those of ergotin poisomng 
(Albutt, Jahr. / Aug., 1872, p. 344). 

Daturine is said, by the majority of writers, to be identical witli 
atropine ; according to Ladenburg, it is identical with hyoscjamine. 

Digitalis. — In a man of fifty -seven ye^rs, who was poisoned with 
90.0 tincture digitalis, Jeanton (Gaz. des E6p., 1885, No. 56) ob- 
served mydriasis and cloudy vision^ on the second day yellow vision ; 
recovery in a week. In a fatal case Hauber {Muench. med. Wbck, 
1890, No. 43) observed marked inyosis which continued after death. 

Duboisine is said to produce general symptoms more readilj' than 
atropine ; they are identical with those of the latter drugf. Symp- 
toms of poisoning after dropping into the eye are reported by Carl 
{Mon. f. Aug,, 1871), p. 33<J), Chadwick {Cenir. / Aug,, 1J487, p. 
155), Jacubowitsch {Jahr, f, Aug., 1884, p. 334), Like atropine it 
may also excite attacks of glaucoma. 

Ergotin and other preparations of ergot cause contraction of the 
Anooth muscular fibres, especially of the blood-vessels, and may thus 
lead to necrosis of the tissues. The narrowing of the vessels and the 
pallor of the papilla may be visible ^vith the ophthalmoscope. Tem- 
porary disorders of vision are due directly to spasm of the vessels ill 
the eye, possibly also in the brain. The pupils are usually somewhat 
iilated and react sluggishly. 

The general vascular spasm may also result in hemorrhages. 
Davidson (Jahr. /. Aug., 1883, p. 303) observed hffimatemesis, 
haematuria, hemorrhages into the lids and lips, etc. It is probable 
that such accidents occur in individuals with diseased vessels and 
poor general nutrition. 

Cataract, which is usually double, develops not infrequently within 
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a few years after ergotin poisoning which is evidently in causal rela- 
tion with it. The hardness or softness of the cataract, its rapid or slow 
advance correspond to the patient 's age. Tepl jaschin {Jah r. f. Aug. , 
WJl, p. 275) reported twenty -seven cases of this kind after an epi- 
demic in the winter of 187*J-80, in which the convulsive, not the 
gangrenous, form of ergotism had apjjeared. The cause is to be re- 
garded as nutritive disturbances in the lens, owing to spasm of the 
vesselB of the ciliary body and also of the other vessels of the interior 
of the eye. 

Iritis after ergot poisoning in an epidemic in Upper Hessetr, 
which was reported by Menche {Deutsch, Arch, /. kl, 3Ied.^ 
XXXIII), appears to be very doubtful in its etiology*. Hulme (Amer. 
Med. Newa, Nov. 5th, 1887) observed .swelling of the face, dilatation 
of the pupils and indistinct vision after an injection of an ounce of 
the fluid extract of ergot, 

Erythrophlmin is one of a series of remedies which, when ap- 
plied locally, produces anesthesia of the cornea and conjunctiva, but 
is impracticable on account of the violent irritation and even inflam- 
mation to which it gives rise. 

Eserine, — Although eserine is the most generally employed 
myotic, distinct myosis is not always present in poisoning with 
preparations of calabar. Indeed, pronounced dilatation and abol- 
ished reaction of the pupil have been mentioned in a number of 
cases (Lei bbol2» Viertelj. /. get, Med. ^ 1892, p. 284), Instillation 
of the solution into the conjunctival sac is the most frequent 
cause of poisoning. Among the symptoms of the latter, Carreras 
Arago ( J(i/ir. /. Aug.^ 1874, p. 2(j5) observed temporary complete 
blindness. 

Ether, — Among 1,200 ether inhalations, Jacob {Jahrh, f* Aug., 
1879, p. 2'39) observed mydriasis in six cases. Warner (t'&., 1877, p. 
217) mentions difference in the ocular movements during ether and 
chloroform narcosis. If this were constant it would prove that the 
ether narcosis was not very profound. 

Ethyl Chloride. — In dogs, Dubois {Arch, de Physiol,, XX, 7 
8) observed long-continued dense corneal opacities, due solely to 
cedema. 
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Ethyl diamin haa been found among the ptomaines. It ca 
mydriasis, which is often present in ptomaine poisoning. 

Ethyl Dichloride. — Dubois and Roux {Compt. Hend,, Ko. 
2<>i)) observed, during and after anfesthesia, an acute attack of glaa- 
coma with pronounced opacity of the cornea, but with slight external 
signs of inflammation. 

Ethyl Nitrite. — Hill (Lancet^ Kov., 1878) observed dilatation aod 
immobility of the pupil in a case of poisoning in a child of three years. 

Filix Mas, — A number of cases of blindness have been observed 
after the us© of large doses of this remedy. Eicb {Deutsch. med. 
Woch, 1S91, Ko. 32) collated three fatal cases, one under his own 
observation, which ran the couTse of a stiychnioe poisoning, with 
narrow pupils, 

Double amaurosis is most frequent (rarely there is amblyopia) , 
without findings; the pupils are dilated and exhibit no reactioo. 
This pnpiDary sjTnptom may also be present when there is no di^ 
turbance of vision. Immermann {Corresp.-Blaft f, Schw^tz. 
Aerzte^ July let, 1887) saw double atrophy of the optic nerve. Frits 
{Cent. f. Aug., 1867, p. 278) unilateral atrophy with permamtnt 
blindness, develop out of the double amaurosis without findings. 
This proves the peripheral nature of the visual disorder which is 
evidently similar to that occurring in quinine poisoning. In ooe 
case, Schlier {JIuench. 7ned. Woch., 1890, No. 32) found albuminuria, 
so that a sort of ursemic amaurosis might be suspected, but such a 
condition is extremely improbable. 

Fish and 31 eat Poisoning. — Vide Ptomaines. 

Fungus poisoning may produce various eye symptoms, accord- 
ing to the nature of the fungus. The active substances which they 
contain vary greatl3% even in the same variety of fungus. Those 
which contain muscarine produce spasm of accommodation and myo^ 
sis ( vide Muscarine) ; others, especially morcbella, produce mydriasis 
(Bayer, AerztL Intell.-BL, 1881, No, 1). In still others (agaricus 
pballoides^ Handford, Jahr. /. Aug.^ 1887, p. 250) the pupihi are 
unaffected. In the last*mentioned case there was also amblyopia — 
possibly spasm or paralysis of accommodation— and at the autojwy 
punctate hemorrhages of the serous membranes und marked fatty 
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degeneration of the liver were found. Hence it is not surprising that 
hemorrhages and fatty degenerations have heen found occasionally 
in the retina. There will be visual disturbance in case of delirium 
and hallucinations. 

Fusel OtL — Vide Amyl alcohol. 

Oelsemium when taken internally dilates the pupils, according 
to Fronmueller and Ott. According to Ringer and Mureli, the 
pupils are contracted and mydriasis is only produced when the drug 
is dropped into the conjunctival sac. But the statements are also at 
variance with regard to the action of the remedy under the latter 
circumstances, so that the action upon the eye probably depends upon 
accidental mixture with other substances. 

Ha s heesh . — Vide Can n ab i a ind i ca . 

Homatropine may produce general symptoms similar to those of 
atropiue, when dropped into the conjunctival sac. Harlan (J/o«. /. 
Aug,<, 1891 p. 189) observed slight attacks of glaucoma after its use. 
Cheney {Bast, Med. and Surg. Journ.^ Jan, 2:ld, 1890) reports ''hys- 
terical" mydriasis, paralysis of accommodation and blindness from 
the use of hydrobromate of atropine. Be Schweinitz and Hare 
(Amer, Med. News, Dec. 24th, 1887) claim to have seen diminished 
frequency of the pulse as one of the symptoms. 

Horse Chestnut {^^scuhts hippoca3tan€um),'-"ln a boy of three 
and one- half years who was poisoned by the green rind of the horse 
chestnut, Salomon {Brit^ Med, Joutn, Dec. 19th, 1887) noted great 
dilatation of the pupils and distressing visions, in addition to con- 
gestion of the face, a full pulse and drowsiness. 

Hydracetin.—GnienthiLl {Centv. f. Aug., 1890, p. 73) observed 
small retinal hemorrhageaafterio unctions with hydracetin ointment; 
the urine contained a good deal of idbumin. 

Hyoscine and Hyoscyamine, — In ijoisoning with these two 
mydriatics the more or less marked dilatation of the pupils may 
possess diagnostic importance. 

fUuminating Gas. — Vide Carbonic oxide. 

Iodine and Iodide of Potafisium,— Epiphora and pains in the 
eyes, sometimes passing into fully developed catarrhal con junctivitisj 
belong to the typical history of iodism. The eyelids take part in the 
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not infrequent temporary cedemas of the skin, and may also b© in- 
volved in iodine eruptions (acne, etc.). In four cases of acute iotiistii, 
Ehrmann {Wien. med. Blaett., 1800, No. 44) noted the occurrence of 
trigeminal neuralgia in addition to tlie Byraptoms just nientioDetJ. 
Quinine effected rapid recover>% The fact that all the patients suf- 
fered from syphilis may not be devoid of importance, for the reaaon 
that under such conditions neuralgias may occur independently of 
iodism. According to Ehrmann, the latter acts as an exciting cause 
by inducing hyi)er£emic swelling of the nerve sheaths. 

It is well known that wheu potassium iodide is taken internally, 
the dusting of calomel into the conjunctival sac is apt to produce 
erosions, probably from the development of iodide of mercury 
(Schlaefke^ Jahr. f. Aug,, 1870, p. 216)* I have never observed this 
accident, despite repeated experiments. It must also be remembeietl 
that calomel alone, if not very finely powdered, may produce erofiicnifl 
of the conjunctiva. 

Meurer {Arch. f. Aug., XXII, p. 24) even claims that he has 
seen erosions of the conjunctiva due to the external application ot 
potassium iodide ointment and the coincident application of white 
precipitate ointment to the conjimctival sac. 

Iodoform, — According to Kuester {Berl. Id. Wock.y 1883, No, 
14), the pupils are contracted in iodoform poisoning. In a girl of 
sixteen years, upon whom iodoform applications were made during 
the after-treatment of a resection of the hip joint, Hirschberg ob- 
served typical toxic amblyopia (fingers at two to three metres with 
central scotoma) with normal fundus and dilated pupils. During 
the protracted internal administration of iodoform (combined with 
creosote in pills) Hutchinson {Jakr.f. Aug., 1886, p. 254) also ob- 
served typical toxic amblyopia with corresponding ophthalmoscopic 
appearances. Recovery after injections of strychnine and discontin- 
uance of the pills. 

Trousseau {ib., 1887, p. 419) ) reports that a few hours after dust- 
ing iodoform upon a syphilitic ulcer of the upper lid, an erysipelatoid 
swelling appeared upon the entire half of the face, and was attended 
by the development of vesicles; this healed as soon as the remedy was 
discontinued. It reappeared when the iodoform was again applied. 
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Lead poisoning, when acute, resembles an attack of cholera and 
has no characterietic eye symptoms. In chronic lead poisoning, on 
the other hand, central and jieripheral affections of sight are frequent- 
The remarks made concerning chronic poisoning in general also 
hold good here. The principal part is evidently played by changes 
in the walls of the vessels, particularly sclerosis and periarteritis, 
and thes§ are often visible with the ophthalmoscopo ( vide p. 293), 
Spots of softening, ependyniitis, internal hydrocephalus and hemor- 
rhages in all possible localities of the brain are secondary in charac- 
ter. There iiru manifold disturbances both visual and motor. 

The ophthalmoscope often shows a unilateral or bilateral neuritis, 
either of the alcoholic form (p. 3*27) with corresponding disturbance 
of sight, or aa a diffusely reddened and cloudy paiiilla without nota- 
ble swelling and sometimes with hemorrhages. In the latter event 
the impainnent of sight may proceed to complete blindness, and may 
terminate in more or less atrophy of the optic nerve. A white sheath 
around the arteries and corresponding changes in the vessels are often 
visible. PEetrobnlbar neuritis, impairment of sight or even blindness 
without findings, but terminating later in atrophy of the optic nerve, 
are also observed. 

The central disordei-s {due mainly to periarteritic changes, par- 
ticularly in the cerebral cortex) include visual hallucinations, opti- 
cal and other aphasias, hemianopsia with and without reaction of the 
pupils to light, etc. Concentric narrowing of the field of vision, 
color disorders and other hysteria-like symptoms are also observed 
occasionally. The clinical symptoms of tabes, multiple sclerosis, etc., 
sometimes develop. 

There may also be disorders of movement, either central (as- 
sociated disorders of movement, nystagmus), or nuclear and periphe- 
ral. Galezowski {Jahr. f. Aug., 1877, p. 383) describes paralysis of 
accommodation; Landesberg {ibtd.^ ISS0» p. 945) a unilateral pa- 
ralysis of the abdiicens and also of the entire motor oouH, proljably as 
the result of multiple neuritis. Ptosis is also mentioned several 
times, 

A frequent sequel of chronic lead poisoning is disease of the kid- 
ney with albuminuria, and the latter may give rise to disorders of 
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night. The ophthalmoscopic appearances of albuminuric neuro-peti- 
nitis may occur although there is no albumin in the urine. 

So-called lead amblyopia and amaurosis, t.c.» impairment of sight 
without find lugs, which were formerly diagnosed very often, hardly 
ever come into question at the present time. Either objective find* 
inga are demonstrable after a certain lapse of time, for example, atro- 
phy after retrobulbar neuritis, or the disorder of sight is of such a 
character (hemianopsia or urfemic impairment) that it permits a defi- 
nite diagnosis even without visible findings. Temporary lead amau- 
rosis is almost always uremic. 

Although recovery from every possible form of disorder of sight 
and movement is quite frequent- — only those cases are directly unfa- 
vorable which are attended with considerable atrophy of the optic 
nerve and are the results of renal disease — still it is weU to give a 
cautious prognosis in the individual case* inasmuch as we usually 
have to deal with advanced stages of poisoning. 

In the treatment of corneal ulcers with lead wash, the cxtmea is 
apt to become incrusted with lead. Bellouard {Jahr. f. Aug,, IS8% 
p. 363) has seen this develop spontaneously in individuals who suf- 
fered from ulceration of the cornea and were exposed in factories to 
dust containing lead. 

Marsh gas is said by Reuss {Arch. f. Aug,^ XXIII, 3, p, 353) to 
be the cause of the nystagmus of miners. 

Menthol^ in doses of 5.0 to 7.0, killed rabbits in five to ten min- 
utes. Opacity of the lens developed immediately after death, but 
this could not be produced during life (Charrin and Roger, Centr. f, 
Aug., 1888, p. 60). 

Mercury and its salts, despite their frequent administration^ 
rarely give rise to eye symptoms, The acute poisoning very closely 
resembles phosphorus poisoning, and also gives rise to similar eye 
symptoms, particularly retinal hemorrhages and fatty degenerations. 
During the treatment of itch with inunctions of blue ointment, Dyes 
{Deutsche Klinik, 1871, No. 11) observed temporaiy blindness 
which was relieved in a few days by internal and external treatment 
with sulphur. Kaemmerer {Virch. Arch,, 50, p. 467) and Alsberg 
{Jahr. / Aug.^ 1880, p, %%%) demonstrated the presence of mercury 
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in the urine of individuals into whose conjunctival sacs calomel had 
been dusted for some time. Kohn (Bee, d'Opltih.^ 1875, p. 365) 
observed violent attacks of colic at night in a child of three years 
whenever calomel was employed in this way. 

There are also no characteristic eye symptoms in acute mercurial 
poisoning, while the results of chronic poisoning resemble those of 
chronic lead poisoning. 

Metfujl —Poisoning with this substance produced blind- 

ness within twenty-four hours, according to Mengln {Rec, d'Ophth.t 
1879, p. tif53). 

Methyl chloride producer myosis in the first stage of narcosis, 
mydriasis in the second stage. Sudden contraction indicates danger 
of suffocation {Panhoff, J«Ar. /. Aug., 1882, p. 123). 

Moiyh ine. — In chronic morphine poisoning in the dog, Laborde 
{Jahr. f . Aug,, 1877, p. 217) found the fimdus congested during the 
stags of vascular excitement, and pale and ans&mic during narcosis. 
At the end of two weeks the latter condition became permanent. 
Ocular symptoms are also mentioned in a number of c^ses of mor- 
phine poisoning in man. Apart from contraction of the pupils, which 
possesses great diagnostic importance, Wagner {Mo7i. f. Aug,, X, 
p. 335) observed complete double blindne-ss in a patient who had 
taken 2.0 morphine subcutaneously within five days. The papillae 
were slightly cloudy, the arteries very narrow- The case was then 
lost to observation. Schiess-Gemuseus reports the case of a man 
who, after taking a sleeping-powder, slept for thirty-six hours and 
then offered marked impainnent of sight and hearing. At the end 
of three weeks ho found right hemianopsia, and on the left side slight 
ooncentric narrowing of the field of vision. As in toxic amblyopiae, 
the papilla was reddened on the inner side, pale on the outer side. 
Among other symptoms Schreiber {Jahr, /. Aug.j 1888, p, 539) ob- 
ed aphasia, agraphia and alexia after acute morphine poisoning. 
[Although morphine is a powerful myotic^ Levinstein {Bert. kL 
Woch., 1876, No. 14) observed mydriasis as often as myosis in mor- 
phine habitues. The mydriasis which Tupper {Jahr. f, Aug, , 1879, 
p. 229) observed, associatetl with spasm of the eye muscles, after an 
injection of morphine, was either due to pressure upon the eye or 
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must be interpreted as mydriasis foUowiBg irritation of the 
skin. 

Jaeger *s case {('6., 1870, p. 380) proves that a non -aseptic injectioB 
of morphine into the temples may give rist- to an orbital phIegmon» 
followed by exophthalmus, blindness and, later, by atrophy of the 
optic nerve. 

Muscarine, the poisonous alkaloid of certain mushroom 8» first pro- 
duces maximum spasm of accommodation (in some individtials this 
is the sole symptom) and then myosis. This is noteworthy for the 
reason that ptomaine poisoning often shows the symptoms of musca- 
rine. Indeed, the latter appears to occur as a ptomaine and has been 
isolated by Schmiedeberg from neurine, which is an undoubted 
ptomaine, 

Miissel Poison. — Vide Pt(*maines, 

Nctphthalin. — Bouchard {ReiK Clin. d'Ocul., 1886, No. 7) found 
liiat 1.0 naphthalin per kilograomie in rabbits, when given daQy, 
produced cataract in three to twenty days. Prior to the development 
of the cataract the vitreous usually contains numerous floating crys- 
tala (oxalate, sulphate and carbonate of lime^ according to Panas) 
and there are large white patches (cedema) in the retina. At a later 
period these patches become retracted in the centre, atrophy and ad- 
here to the retina {vide Panas, Dor, Hess, Magnus, in Centr. f. 
Aug,, 1887, pp. 104, 145, 295, 300). According to Kolinski (Arch, 
/- Ophth., XXXV, 2, p. 21>), the changes in the lens and retina appear 
iobe due to hemorrhages into the ciliary body, ciliary processes and 
choroid. Such conditions have not been found in man after the use 
of naphthalin. 

Nicotine. — Vide Tobacco. 

Nitrobenzol poisoning gives rise, among other symptoms, to 
marked venous congestion of the fundus; the blood is often strik- 
ingly dark. In a case of this kind in a workman in a roburite fac- 
tory, Nieden {Cent f. Aug., 1888, p. 193) observed diminution of 
vision to -^g with concentric narrowing of the 6eld, which gradually 
disappeared. In one eye a retinal hemorrhage, as large as the disc, 
was found. 

Nitraus oxide gives rise, according to Aldridge (Jahr, /. Aug.t 
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1871» p. 33^) to dilatation of the retinal arteries and increased redness 
of the papilla- Bordier (ifo., 1876, p. 295) observed extreme contrac- 
tion of the pupils in a comatose condition an hour after the extraction 
of a tooth; in a few hours the condition had become normal. Nar- 
cosis with nitrous oxide is said to be attended by agreeable visual 
hallucinations. 

Opium produces, according to Loring, no visible vascular changes 
in the fundus. Myosis is never absent in acute poisoning and rarely 
absent sfter prolonged administration. Hammerle {Deutsch. Med. 
Woch,^ 1888, p. 838) reports impairment of vision in acute poison- 
ing, A patient suffering from lead colic took 15,0 laudanum in one 
night; repeated vomiting. On the following morning, great oppres- 
sion, cyanosis, maximum rayoeis and, during the course of the morn- 
ing, impairment of vision proceeding to complete blindness. Recov- 
ery in two days. Hammerle assumes that the blindness was due to 
arterial spasm, but the case is not a pure one, inasmuch as the pa- 
tient was suffering from lead poisoning, and, in addition, similar 
conditions have been seen after vomiting alone. 

Gale^owski (Eec, d^'Ophth.^ 1876, p. *210) reports, in two cases of 
chronic opium poisoning, cloudy vision, metamorphopsia, rapid ex- 
haustion of the eyes, impairment of central vision and slight color 
disturbance with normal boundaries of the visual field and normal 
ophthalmoscopic appearances. In one case 1,000,0 opium had been 
taken within fifteen months; in the other the patient had taken 20.0 
daily for forty years for the relief of facial neuralgia. 

The corneal softening observed several times by Paster [Muench, 
Med. Wo€h>j 1886, No. 6) in opium smokers is a part of the general 
marasmus and is a bad omen as regards life. [I saw suppuration 
and destruction of each cornea in a Jewess, aged about sixty, who 
ha^l undergone the most extreme mamsmus from opium-eating dur- 
ing many ^^ears. Her skin was a mahogany brown, shrivelled and 
leathery, and emaciation extreme.— Ed.] 

Oxalic Acid. — In experimental oxalic acid poisoning of rabbits, 
Koch (Diss. Dorpat., 1879) noted dilatation of the pupils, followed 
by contraction (sjTnptom of pain). 

Fetrohum-ether poisoning gave rise in one case (SchmidVs 
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Jahrb., 1891, 1, p. 34) to great dilatation and loss of reaction of the 
pupils and nystagmus ; recovery. 

PkenoL^Vide Carbolic acid, 

Phospkorits poisoning produces eye symptoms which are similar 
to those found in carbon ie-oxide poisoning. Retinal hemorriiagea 
may appear before anatomical changes can be demonstrated in the 
vessels (Niederbauser, Diss. Zurich, 1875). At a later period fatty 
degeneration develops^ chiefly in the capillaries and arteries, but also 
in larger or smaller foci in the retinal tissue. These may be i^isible 
with the ophthalmoscope and produce a picture similar to that of tt- 
tinitis album in urica. Hemorrhages into the optic nerve, braiti^ etc,, 
may also produce eye symptoms. 

As a matter of course the conjunctiva takes part in the janndice 
which soon develops. 

Physostigmine. — Vide Eserine. 

Picric Acid. — After a dose of 0.3 internally, Hilbert (CeiUr.f, 
Aug.y 1885, March) noticed yellow vision lasting about an hour, and 
not followed by blue or violet vision. On account of tlie smallneas 
of the dase this could not have been due to a yellow coloration of the 
media^ and hence the yellow vision must have been the result of di- 
rect central irritation (?). 

Pilocarpine when dropped into the eye acts as a powerful myo- 
tic; when given internally the mjOBis is slight and indeed mydriasis 
has been often observed. After internal administration, increased 
secretion from the lachrymal gland is often noticed, and this may 
even follow simple instillation into the conjunctival sac. In five 
cases Landesberg {3Ion.f, Ang,^ 1883, p, 61) observed rapid progress 
of cataract after pilocarpine or jaborandi treatment. On aecotint of 
the powerful influence of the injections upon the general orgmnism^ 
temporary amblj-opia may occasionally result (Fuhrmanii, iriVw. 
med, Woch., 18ftO, No. 34), 

Piscidium,Seif^Tt {Berl kL Woch., 1S83, No. 29) 
observed mydriasis after the prolonged use of ext. piscidii as an hyp- 
notic, 

Podophyllin. — The workmen who are engaged in grindin|^ the 
root of podophyllum suffer from traumatic conjunctivitis and cotane- 
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ous iuflammations unless properly protected, Ulceratioii of the cor- 
nea is an occasional sequel. According to Hutchinson (Jahr. /. 
Aug. J 18T3, p. 263), the dust dot#s not produce the irritation at once, 
but only on the following day, 

Prussic Acid, — Vide Potassium cyanide. 

Quinine, — Several dozen cases of visual disorder as the result of 
large doses of quinine have been reported. Almost all of them oc- 
curred in individuals whose nutrition had been notably impaired. 
Unilateral or bilateral impaimient of vision^ which may even pass 
into blindness, occurs more or less suddenly ; seldom slowly. After 
a time recovery takes plac« or permanent disorders which correspond 
to partial atrophy of the optic nerve remain, viz., central impair- 
ment of sight, concentric narrowing of the visual field, defects of the 
visual field %vith or without color disturbance, Hemeralopia may 
also be left over (Kohn, Rec, d'Ophth,^ 1874, p* 384). 

The ophthalmoscope shows a pale or perfectly white disc and nar- 
row vessels, occasionally slight retinal exudation. When the latter 
affects the macula, it shows a cherry-red spot as in embolism (Gruen- 
ing» Buller) . Similar ophthalmoscopic appearances are obtained ex- 
perimentally in animals after the administration of large doses of 
quinine. 

Barabaachew (Arch /* Aug.^ XXIII» 3) has experimented on 
men with doses of 2.4-3.6. He produced ; 1. Acute gastritis with 
temporary increase of central vision, a. Pallor of the face, vertigo, 
syncope, somnolence, tinnitus aurium, transient myosis passing into 
moderate mydrifisis. 3. Considerable narrowing of the retinal arte- 
ries and pallor of the papilla, acceleration followed by slowing of the 
pulse. 4. Concentric narrowing of the visual field. 5. Impaimient 
of vision passing even into temporary blindness. The latter ^vas ob- 
sered in only one case (lasting half a minute, but recurring ten times 
at intervals of ten to fifteen minutes). There was no corneal anes- 
thesia or color-blindness, which have been observed in several eases. 
In one case he found transient cloudiness of the retina. 

The temporary dimness of vision is caused by the arterial spasm. 
In case of poor nutrition, iscbsemia gives rise to necrobiotic changes 
in the optic nerve, as in amblyopia and amaurosis after loss of blood , 
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ending in partial or total atrophy with permanent impairment of 
vision and narrow retinal arteries. According to De Schweinitz 
{Centr. f. Aug.^ 1891, p, 118) thrombosis also occurs. The changai 
which he mentions in the cortical centres of vision perhaps depend 
merely upon imperfect hardening. The visual disturhances in 
quinine poisoning have a decidedly i>eripheral character. 

Favre {Jahr. f. Aug.y 1873, p. 114) rejxjrts the case of a man, 
aged thirtj'-seven years, who exhibited color disturbance, with no 
injury to vision, after typhus fever and prolonged treatment with 
quinine. Some doubt has been thrown upon this case. 

Tiffany is the only one who mentions diminution of intraocular 
pressure. [For a very complete summary of caBes see Atkinson 
{Jourtial of American lied. Assoc. ^ Sept, 28th, 1889), He found 
cases reported as early as 1841. De Schweinitz (Trans. Am. Ophth. 
Soc., 1891, p, 23) gives the appearances during life and the pathology 
ical examination in do^ to whom large doses had been given,] 

Resorcin. — Hirscbberg {Cent, f. Aug.^ 1886, Dec.) observed eon- 
jimctivitid develop after the application of a ten-per-oent resorcin 
ointment to the face. 

Balimjlaie of soda gives rise, in rare cases, to symptoms similar 
to those produced by quinine. After a dose of 8.0 which was taken 
within nine hours, Galli {Jahr. f. Aug.^ 1880, p, 145) observed com- 
plete blindness, lasting twenty-four hours, in a vigorous peasant girl 
of sixteen years ; there was marked mydriasis. The ophthalmoscopic 
appearances were normal and the urine did not contain albtimia, 
After 2.0 doses every two hours, Gibson and Telkin (Jahr. f Aug., 
1889, p. 323) found, at the end of eight hours, extreme myosis with 
loss of the reaction of the pupils to light. These symptoms disap- 
peared thirty hours after the remedy was discontinued. 

After a dose of 4.0 Rosenberg {Deutsch. med. Woch,^ 188G^ 
No. 33) noticed violent burning of the skin, oedema of the lids and 
a bluish- red macular eruption, After another 7,0 had been taken, 
large vesicles formed upon some of the maculae and the conjunctiva 
became reddened and swollen. This affection was perhaps related 
to an urticaria ab ingestis. 

Santonin. — The characteristic feature of santonin poisoning is 
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yellow vision , Tbis begins ten to fifteen minutes after the adminis- 
tration of the drug, and, on careful observation, is always found to 
be preceded by transient violet vision. The spectrum is first con- 
tracted on the violet side, and then, but to a less extent, on the red 
side ; it is evident that the rays in question are no longer perceive<l 
by the retina. In my own case the color is an orange yellow passing 
into green. 

The yellow vision sometimes occurs paroxysmally» especially on 
looking at white and brilliant objects, while it is very little no- 
ticed in the background of a moderately light room. All sbatlows 
appear in the complementary color, viz., violet. At the same time 
the patient sometimes sees flashes and sparks uf light. Unless com- 
plications are present, central vision, the fundus and the pupils are 
normal. The field is not noticeably contracted, but adaptation in the 
dark is very much delayed (page 39) , 

There is evidently a peripheral insensibility of the retiua to violet 
and a part of the red rays, preceded by temporary hypersensibility to 
these rays (violet vision) . Corresxxjnding to this process I observed 
in myself a temporary feeling of warmth and burning of the entire 
integiunent, followed by a prolonged aud striking sensation of numb- 
ness, i.e., hypersesthesia and parfesthesia following an hyperses- 
thesia. 

The fact that, despite the insensibility to violet light, the shadows 
are seen in the complementary violet, proves that the central color 
sense is imdisturbed, that the condition is solely a peripheral non- 
irritabilitj' to the eztreme rays of the spectrum (Rose, VirvK Arch,^ 
16, 18, 19. 20, 28; Knies, Arch, f. Aug., XVIII, p, U; Eoenig, 
Cent. /. Aug.^ 1889, Jan.). If small doses are administered for a 
considerable time, there will be insensibility to violet, but yellow 
vision will not be produced (Henneberg, Jatir. f. Aug, 1880, p. 60ft). 

Severe santonin poisoning is attended not infretpiently with cere- 
bral symptoms, such as spasms, headache, speech disorders (aphasia) , 
conjugate deviation, etc. ; mydriasis may also be produced, some- 
times unequally in both eyes. (Van Rey, Ther, Mouatsh^t Nov., 
188J>). 

iSopontn,— Keppler (Berl, kl TFocA., 1878, No. 32) states that he 
23 
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observed in his own case severe pains, strabismus and ezopbtbalmus 
of the left eye, as the symptoms of acute saponin poisonia^;. 
Seca le Corn « ttt m . — Vide Ergot i n , 

Silver, — The eyelids and conjunctiva take part in the general 
pigmentation which appears after the exoeesively prolonged interoal 
administration of silver. The conjunctiva is much less affected than 
in some cases in which nitrate of silver is applied locallj-. 

Snake X^irus produces an acute hemorrhagic diathesis, but the 
eflFect varies with the different varieti^ of snakes. The disordei? of 
Bight and of ocular movements may be due to central or periphery 
hemorrhages. If they affect tlie optic nerve, permanent impairment 
of vision with partial or total atrophy may develop. According to 
Laurengao {Jahr. f, Aug.^ 1875, p. 376), temporarj^ and permanent 
amblyopia and blindness after snake-bites are not rare. 

Strychnine, — This alkaloid, which is employed so extensively m 
amblyopias, produces no eye symptoms^ or at least very slight oneB, 
in cases of poisoning. No special action on the pupil is noticeable 
despite the intense irritation of the vasomotor centres. 

Acute Btrj-chnine poisoning may give rise to acute nephritis. 
According to Honigmann {Deutsch, med, Woch., May 30th, 1889), 
tliis is probably due to stasis from arterial spasm. It is therefore 
possible that the effects of albuminuria might become evident in the 
eye. 

Sulfonal. ^In sulfonal poisoning Dillingham {Jahr> f. Aug,^ 
1890, p. 451) noticetl ptosis which lasted two weeks, and Knaggs {ih.\ 
reports anrestheeia of the conjunctiva and of other parts of the 
body. 

Sulphide of carbon has ^ven rise, particularly in india-rubber 
workers, to an entire series of acute and chronic poisonings with im- 
plication of the organ of sight. 

In acute poisoning a stage of ejccitement is followed by coUapse* 
often attended with motor and sensory disturbances (the cornea it 
often insensible), diminished reflexes, etc. These are followed not 
infreiiueotly by impaimjent of vision, with or without color disturlv 
ance, concentric narrowing of the field and of the color boundaries, 
monocular polyopia^ macropsia and micropsia, hemiansestheaiat 
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SBstbesia, local ana&athesia, paralyses and spasms, occasionally hem- 
emlopia, etc. These symptoms must be interpreted in part as hys- 
terical (toxic hysteria) j in fact they are the result of peripheral 
neuritis. 

In chronic poisoning the chief eye symptom is toxic amblyopia, 
axial neuritis of the optic nerve. This ia similar to alcoholic ambly- 
opia, and is manifested by a central scotoma with color disturbance 
and corresponding ophthalmoscopic appearances. The latter may 
also be normal or color disturbance may be wanting j nyctalopia oc- 
curs occasionally. The eye symptoms are usually preceded for a 
considerable period by general nervous symptoms^ such as headache, 
mxiscular weakness, etc. With very few exceptions the affection 
of the optic nerve recovers completely under proper care. The sensi- 
bility of the cornea and conjunctiva is slightly diminished, as in 
many chronic poisonings with gases (Gallemaerts, Ann. d' Ocul. , 90, 
p. 154; Pierre Marie, Neurol Cenir,, Feb, 15th, 1889; Maass, Diss. 
Berlin, 1889). 

Sulphur Chloride^ — This substance, which is used in the caout- 
chouc industry, appears to produce toxic amblyopia. Nettleahip 
{Jahn f. Aug.^ 1884, p. 334) observed amblyopia and nervous de- 
pression ; Frost reports amblyopia, neuritis and atrophy of the optic 
nerve in india-rubber workers who handled carbon bisulphide and 
chlorine bisulphide. 

Sulphur pomade (vaselin 100.0, wax 6.0, sulphur 10.0, oil of roses 
one drop) is said to have produced symptoms of poisoning after hav- 
ing been used for eight years (Eichbaum, BerL Id. Woch.^ 1SB7, 
No. 42), Among the symptoms were large and rigid pupils which 
did not react to light or cutaneous irritation (atropine?). 

Snlphu retted Htfdrogen, — In a case of poisoning with this gas 
Brouardel (Jahr. /. Aug,^ 1885^ p. 300) observed mydriasis, exoph- 
thalmus, insensibility of the cornea and disappearance of the corneal 
reflexes. 

Sulphuric Acid, — ^One of the few cases of acute superior polio-en- 
cephalitis (page 178) was the result of sulphuric -acid poisoning; all 
the rest, with one exception, occurred in hard drinkers. 

Sulphuric Ether Vide Ether, 
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r<?a.— Wolfe {Jahv, /. Aug,^ 1879, p. 230} attributes a case of 
liquefaction of the TitreouBj with numerous floating^ opacities, to ei- 
C6Bsiv6 tea-drinkiog, but the connection between the two is verj 
doubtfuL 

Tobacco. — The toxic amblyopia which occurs during the chronic 
abuse of tobacco has already been discussed under the heading of 
alcohol. It was there stated that tobacco amblyopia is more often 
unilateral than alcoholic amblyopia, or is at least veiy different in 
degree on the two sides, that there is ususdly myosis and often spasm 
of accommodation, that the impairment of vision develope more 
gradually and, despite abstinence, increases more frequently* Law- 
fortl {Centr. f. Aug,y 189Q, Sept.) reported nine cases in which typi- 
cal tobacco amblyopia terminated in complete atrophy of the optic 
nerve, a very rare event in alcoholic amblyopia. Mention has also 
been made of the difference in the position of the scotoma, in alcoho- 
hoi (pericentral), in tobacco (paracentral), but this difference is by 
no means constant. While the majority of writers consider tobacco 
much more dangerous than alcohol as regards the development of 
toxic amblopyia (many even deny the potency of alcohol as a causal 
factor), Fumagalli {Jakr, f. Au^., 1874, p. 464) denies the occuxrencu 
of a tobacco amblyopia. 

Acute inflammatory symptoms in the fundus are rare. Nettleship 
(Ophth. Hosp. Rep., XI, p. 370) reports two cases of retinal hemor- 
rhages, one associated with neuritis. Ponti {Annal. di Oti,^ III, p. 
107) observed a true neuritis. Although the disease of the optic 
nei^ve from abuse of tobacco is usually severe, corresponding 
affections of other nerves, paralyses, etc., are rare events. 
Fontan (i?ec. d' Ophth., 1883, p. 309) reports, in a veiy exoeflsare 
smoker, a sudden double paralysis of the motor oculi, but with 
narrow pupils, which recovered slowly after abstinence from 
tobacco* Although the possibility of tobacco paralysis of the 
ocular muscles cannot be denied, their great rarity should lead to 
caution in assuming a direct connection between the two in indi- 
vidual cases. 

Tobacco amblyopia rarely develops in a strong, youthful individ- 
ual It develops either at an advanced age, when the resistance to 



POISONS AND INFECTIOUS DISEASES. 



external agents has diminished, or when the general nutrition has 
been impaired by anoreicia, chronic gastric catarrh, etc. 

Complete abstinence from smoking is usually eecuredmore easily 
than partial abstinence. In view of the laxative action of tobacco, 
care should be taken during the period of abstinence to secure reg- 
ular evacuations from the bowels, preferably by means of Carlsbad 
water or salt. 

Simons and Valzah {Jahr. /. Attg., 1877, p. 216) found pro- 
nounced mj'-osis in caaea of acute nicotine poisoning, correaponding 
to the myotic action of nicotine, while Kosminski { ib., 187l» p. 345) 
reports dilatation of the pupil in a servant who, in order to relieve 
toothache, had inserted tobacco in the hollow tooth. This case 
hardly appears to be one of poisoning, but, in view of the visual im- 
pairment and concentric narrowing of the field of vision, reminds UB 
decidedly of traumatic hysteria. This is probably also true of 
O'Neill's case 1879, p. 229) of mydriasis in poisoning from the 
external application of tobacco. After an enema of tobacco, Wilkin- 
son {ib,y 188D, p. 510) observed vomiting, diarrhoea and blindness 
lasting a quarter of an hour; the latter was possibly due to the 
vomiting. [In detecting tobacco amblyopia allowance must be made 
for the better appreciation of red at a distance of 3'^ to 5" from the 
macula than directly at the visual centre. This difference is slight, 
but is normal to many persons. As yet no measure of this normal 
difference has been established. That tobacco alone can cause cen- 
tral optic neuritis is an undeniable fact of clinical experience, yet the 
diagnosis founded on pallor of the infero- temporal quadrant of the 
optic disc must be taken with great caution ; unless supplemented by 
scotoma for red and more or less amblyopia, judgment should be 
held in suspense. Furthermore, this local pallor may be wanting in 
genuine cases. For valuable knowledge on this topic see Uhthoff in 
Graefe's Archiv, Bd. XXXII, Abtb. lY, fi5-!S8, 188r>; and Bd. 
XXXIII, Abth. I, 257-318, 1887. A most convincing case in clini- 
cal experience is reported by Filehne in Graefe^s Arckiv, Bd. XXXI, 
Abth. II, p. 37, 1885, as personal to himself. See also Groenow, 
Qraefe's Archir, Bd. XXXVIII, Abth, I, p, 1— Ed.] 

It is not astonishing that workers in cigar factories, in which the 
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air is filled with the irritatiug dust, should mSer from cJoDjtmctiritis 
and photophobia (Bierbaum, ViertelJ. f. ger, Med,, 188*J, SuppL, |j. 

115). M 

Despite its incompleteness^ this r^sum^ of the e}*e symptoms of 
poisouiiigs will give an idea of the manner in which the organ of 
^agioDt in the widest sense» can be implicated, PoisoniGg with 
ptomaines, meat, fish, ice-cream, toxalbumin, etc., constitntes a tran- 
sition to the infectious diseases proper. 

Ptomaines and toxalbumin which are poiBonous to maD are ta 
be found in li\'ing animals, for example, in certain poisonous mm- 
eels and fishes. Often these are only poisonous at certain times or 
under certain conditions, and indeed the toxic character may belong 
onl}" to special organs (liver, sexual glands). This was true of tlie 
cases of mussel poisoning at Wilhelmshafen a few years ago, which 
ran tlte course of acute alkaloid poisoning ; no micro-organisms could 
be discovered, 

Ordinary ptomaine poisoning is due to toxic subetancee which ans 
produced by microbes from articles of food, although there may not 
be any decided phenomena of decomposition. The virus produced in 
this way may alone be absorbed, or the bacteria are absorbed, in- 
crease in the body, and there produce toxic products for a longer or 
shorter period, or both conditions prevail. In the first event we have 
to deal Avith an acute poisoning, not infrequently witli an eruption 
of erythema and urticaria. It develops whenever the microbes can- 
not develop any further in the human body, or when they have been 
destroyed by the process of cooking, etc. In the second ev^t, a 
more or \em acute infectious disease develoiis, sometimes resembling 
cholera, sometimes resembling typhoid fever. In the third event the 
acute poisoning is followed by the acute infectioue disease. 

There is not always a single definite microbe or toxic substance in 
theige cases, and there may even be a niunber of microbes in tlie 
same case. The toxic products of disassiniilation also vary in char- 
acter, and the chemical constitution of some has been accurately de- 
termined. Certain ones have a specific effect upon the eye, Mus- 
carine and neurine produce spasm of accommodation and myosis, 
^rotoxine causes paralysis of accommodation and mydriasis, a very 
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frequent symptom of meat poisoning. Other substances produce no 
special eye symptoms but are very similar to well-known poisons, 
such as curare, strychnia, atropia, etc. Scratching and dryness in 
the throat, difficulty in deglutition, gastritis and gastro-enteritis, 
dysuria, etc., ai-e common sjTnptoms of poisoning. 

As a general thing vision is not impaired, but a nmuber of cases 
of amblyopia without findings have been mentioned. They gener- 
alh" improve rapidly, but may also remain permanent. A sufficient 
explanation of theae cfises is yet wanting, 

Ajiart from the verj^ frequent injection of the conjunctiva, acute 
ptomaine poisoning is accompanied moat fretjuently by paresis or 
paralysis of accommodation, generally with, more rarely without 
mydriasis, which is always bilateral. In very mild cases this may 
be the sole symptom. Thus, I observed slight paresis of accommo- 
dation, lasting twentj'^-four hours, in two individuals who had very 
probably been poisoned by an apparency innocuous fish {Jahr, /, 
Aug., 1386, p. 258). Such cases probably occur very often, but, as 
a matter of coiu-se, are easily overlooked. Paresis or paralysis of 
accommodation, usually with mydriasis, much more rarely the latter 
alone, are among the typical symptoms of poisoning by bad meiit, 
although they are often absent (Cohn, Arch. /. Aug,, IX, 3^ p. 148; 
Leber, Arch,f, Ophih., XXVI, 2, p. 236jUlnch, Mon. f. Aug,, 1883, 
p. 230; Roth, Federschmidt, Jahf\ f, Aug,, 1883, p. 303; Virchow, 
Berl, kL Woch., 1885, No. 48). 

Among other paralytic symptoms ptosis is the most frci^uent 
fc|(Puerkhauser, Jahr, f. Aug., 1877, p, Fleury, ib,, 1885, p. 269 j 
^^^Hirschfeld, ib,, p. 206; Kaatzer, Deuisch, med, Woch.^ 1881, No. 
7). Every other possible form of paralysis of the ocular muscles is 
also occasionally observed. They are generally nuclear in character 
(hemorrhages?), or are [lerhaps due basilar neuritis, for example, 
complete or partial paralysis of the motor oculi (Fleury, /.c), some- 
times bilateral i»aralysi», with or without implication of other eye 
muscles (EichenWg, Jahr, f, Aug.^ 1880, p. 247; Alexander, 
Cenir, f. Aug., 1888, p. 87), double external ophthalmoplegia (Gutt- 
mann, Berl kL Woch.^ 1891, No. 8), etc. Although the symptoms 
are usually alike when due to the same cause, and only differ quan- 
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titatively, according to the ajnouui iug^Bted, nevertheless a sjiBptoiii 
may be present or absent in the same "epidemic," although we can 
offer no sufficient explanation. 

In such poisonings there is either rapid recovery or death, or a 
transition into the second form, usually a typical infectious diseajie 
with a period of incubation lasting several days. Clinically and ana- 
tomically (swelling and ulceration of Peyer's patches) the conditicn 
exhibits a great reseniblance to ordinary typhoid fever. This second 
form of ptomaine poisoning does not produce eye symptoms, but we 
occasionally observe all those visual symptoms which may occur in 
acute infectious diseases. 

B, Infectious Diseases. 

Infectious diseases are toxaemias which develop in a peculiar 
manner. The poison is produced by animal or vegetable parasitet», 
but is rarely absorbed at the start in large quantities (septicsemia). 
As a general thing the organized parasite is received in small quan> 
titles, proliferates within the body, and it is only after a certain 
length of time that its products of disassimilation cause symptoms of 
poisoning, in other words, the infectious disease. This is preceded 
by a stage of latency or incubation^ which varies in duration from a 
few hours to several weeks or even years* Its duration varies ac* 
cording to the nature of the disease, but there may be considerable 
variations even in the same disease. The outbreak of the character- 
istic sj-mptoms is preceded by a longer or shorter prodromal period. 
This presents greiit eimilarity in the different infectious diseaaaSj but 
may also exhibit characteristic features. 

It was plausible to assume that particular excitants of inflamma- 
tion always produced definite clinical infectious diseases, but experi- 
ence shows that this is not always true. Very few infectious dis- 
eases (splenic fever, glanders, tetanus, recurrent and typhoid fevers) 
possess a single micro-organism which occurs only in that disease 
and always produces the corresponding clinical history. In other 
cases a disease which is clinically the sfmie may he produced by dif- 
ferent microbes, for example, pyemia, erysipelas, pundent menin- 
gitis. Indeed, a single bacterium^ for example^ the diplococcus pneu- 
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motii£e» may produce, according to circumstances, groups of symptoms 
which are clinically distinct. Moreover, infection by a number of 
excitants is very common, either during the course of the disease or 
from the very start. This ia facilitated whenever the infectious dis- 
ease has given rise to losses of substance or ulcerative processes in 
the integument, in the digestive, respiratory, or genito-urinary tract. 
A number of complications and sequelee are due to these secondary or 
mixed tnf*>ctions. It is especially the ubiquitous staphylococcus pyo- 
genes aureus and albus, Btreptoc(X!cus pyogenes, diplococcus pneiuno- 
niee, and a few others, which produce similar complications, partic- 
ularly purulent processes and abscesses, in the most varied infectious 
diseases. 

In many infectious diseases a causal micro-organism has not yet 
been demonstrated, although the disease can hardly be explained 
except on the theory of living infection (small-pox, measles, scar- 
latina, etc.). 

At first there was a tendency to exaggerate the part played by 
specific microbes. The fact that many individuals are unsusceptible, 
even when infected, proves the great importance of the living nutri- 
ent substance. On the other hand there may also be an abnormal 
susceptibility to certain infectious diseases, as in one of my acquain- 
tances who, despite the fact that he had had small-pox and had twice 
been vaccinatetl succeasfuUy, was again attacked by small -pox shortly 
afterward and died. In making cultures it is found that the viru- 
lence of the germs may be increased or entirely extinguished, accord- 
ing to the character of the nutrient. An individual may also l>e in- 
susceptible from the start to the most virulent infectious substances. 
Probably this is due to certain chemical substances (products of dis- 
assimilation of the micro-organism?) which are present in one indi- 
vidual, and are either absent or exist in less quantities in another. 
The fact that acquired immunity is secured by pjissing through the 
infectious disease in question, points t^iwartl this explanation. On 
the other hand it is well known that one attack of one infectious dis- 
ease (malaria, articular rheumatism, croupous pneumonia, erysipelas) 
may predispose to others. In such cases the exciting causes of in- 
flammation must remain within the individual* 
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Vegetable parasites are by far the more frequent, particularly 
bacteria, while animal parasites are much rarer (as in triehinoeiSf 
probably malaria, and certain cases of dysentery). 

From these statements it is evident that there will be a certain 
degree of uniformity in the complications and sequelae of all infec- 
tious diseases. Whatever happens in one may be found occasionally 
in all the others. This was shown very distinctly in the last influ- 
enza epidemic \vhich exhibited all the complications and sequelae to 
be found in infectious diseases (la grippe or grip). 

The e^'^e may be the point of entrance of the infection^ but this is 
comparatively rare (syphilis, tuberculosis, diphtheria, splenic fever, 
lyssa). Gonorrhoeal conjunctivitis and blennorrhcea neonatorum 
have also given rise to nephritis and swelling of the joints, [Deutsch- 
mann reports finding the diplococci Neisseri in the serous effusion 
taken from the inflamed knee-joint of an infant having purulent con- 
junctivitis. ~ Ed. ] 

The eye is affected somewhat more frequently during the incu- 
bation or prodromal period, and this is not infre<jnently a guide when 
the symptoms are still entirely indistinct. Conjunctivitis and 
photophobia are characteristic of measles, and oedema of the lids of 
trichinosis, as pains in the throat are characteristic of scarlatina, and 
pain in the back characteristic of variola. 

Diseases of the eye are still more frequently a part of the infec- 
tions disease itself, such as conjunctivitis in measles and typhoid 
fever, pustules on the lids, conjunctiva, cornea and lachrymal sac in 
variola, spasms and paralyses of the ocular muscles and optic neuritis 
in cerebro-spinal meningitis, diphtheria of the conjuncti^^ain diphthe- 
ria of the nose and throat, retinal hemorrhages in septicfemia, puru- 
lent inBanimation of the choroid and retina in pyfemic proceeset* 
etc. 

Chronic infectious diseases (8jT)hilis, leprosy, tuberculosis) may 
take effect in the eye and the central parts of the visual appara 
and always as the result of an embolic process. 

The hemorrhages into the lids, conjunctiva and orbit during 
whooping-cough are purely mechanical. Similar conditions may 
be produced by any violent coughing spells, severe vomiting, etc. 
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Haematogenous icterus, which i8 a symptom, is not infrequeotly 
the first noticed in the conjunctiva and the last to disappear. 

In infections diseases, which often give rise to outbreaks of herpes, 
the eruption may appear npim the cornea. It is well known that this 
is freciuent in pneumonia, rare in typhoid fever, and is practically 
never seen in meningitis^ so that it may be important in differential 
diagnosis. 

The most serious importance attaches to the complications and 
sequelae which affect the eye either directly or secondarily. 

If an acute infectious disease begins with severe symptoms of 
toxaemia, hemorrhages may occur very quickly into the different 
organs, although the microscope does not reveal any change in the 
vessels. An acute scorbutic condition develojjs and is followed rap- 
idly by a fatal termination. Under such circumetances more or lees- 
extensive retinal hemorrhages are found, as is well known with re- 
gard to septicemia} extensive bums, etc. They are much more fre- 
quent than the scanty reports in literature would lead us to believe; 
they have been found in the dead-house more often than with the 
ophthalmoscope. They may be present in all *' hemorrhagic" infec- 
tious diseases, particularly in hemorrhagic small- pox, in which, how- 
ever, an ophthalmoscopic examination has hardly ever been made. 

When the infection does not begin so acutely, we often find ex- 
tensive acute fatty degenerations, either iu the intima of the vessels 
or in the parenchyma of one or more organs. The latter are degen- 
erated diffusely or in patches, especially the liver, kidneys and ner- 
vous system (including the retina). This is almost always associated 
with inflammatory changes in the vessels, particularly the capillaries- 
and small arteries (vasculitis, endovasciditis, perivasculitis). Hem- 
orrhages may occur at the same time or secondarily. In fattj'" necro- 
biosis of the parenchyma the direct action of the virus is evidently 
the essential feature. This causes coagulation necrosis and subse- 
quent fatty degeneration, terminating either in restitution by the 
cellular elements which still remain, or in chronic inflammation. 
This is especially frequent in the kidneys which are the chief channels 
of elimination of the poisonous products of disassirailation and, in 
part, of the agents of the inflammation. Hence the frequency of al- 
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buminuria, sometimes of the most acute hemorrhagic nephritis, at 
the height of the disease. 

When the course is still less acute the action of the vims m cbieflj 
expended, apart from the vessels, upon the interstitial connective tis- 
sue, while the parenchvmH proper remains healthy or is imrolved 
only in the stage of retraction of the interstitial proceas. 

In Tery chronic infections, the vessels alone are at first attacked. 
They are degenerated very extensively, i^rhaps only in certain local- 
ities, and often in a manner which is characteristic of the diseasi?. 
They exhibit vasculitis, perivasculitis and endovasculitis* which 
^ve rise, on the one hand, to narrowing of the lumen and even com- 
plete obliteration, on the other hand to dilatations and aneansms 
with their sequelce, such as circulatory disturbances, stasis and 
cedema, hemorrhages and thromboses. In the retina these cbaogiee 
may be ophthalmoscopicaUy visible. 

Although the influence of vascular lesions upon the tissues ap- 
pears to be relatively slight, on account of their very chronic course 
and the p<.issibility of coUateral nutrition, they becorae harmful 
through long duration and may give rise to injury, especially to the 
vulnerable nervous system, years after the original infection lias lieen 
citfed. Such lesions are of a simple atrophic, not of an inflamnintory 
character. Focal and systemic diseases of a sclerotic and portly 
atrophic character in the brain, cord and peripheral nerves are du© 
not infrequently to infectious diseases^ even after the lapse of 
years. 

We may distinguish four principal classes, although the^* shade 
into one another. 

1. Acute hemorrhage without noticeable vascular changes (htm- 
orrhages in septicaamia). 

2. Acute hemorrhagic inflammations with acute fatty degeneratioii 
of the vessels and parenchymatous tissues. 

3. Inflammatoiy lesions of the vessel » with diffuse inflamnrntory^ 
mainly interstitiaK changes; this includes multiple ueuritis, the 
qyclitis of relapsing fever, etc. 

4. Chronic inflammatory or necrobiotic lesions of vessels (fatty 
•degeneration) without marked interstitial or parenchymatous changes. 
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and which rise to simple atrophy after the lapse of years (tabes and 
tabetic atrophy of the optic nerve after syphilis). 

All four forms occur in acute and chronic infections, and may 
even be observed in the same infectious disease j according to the 
acuteness of its development (malaria^ syphilis). 

In the affections hitherto considered we have referred solely to the 
poisonous action of the infection. There is also a second factor, which 
constitute the difference between poisoning and infection, viz., in- 
fectious embolism and thrombosis. As a matter of course, embolism 
and thrombosis may result from the vessel disease alone and then act 
mechanicaUy as an obstruction to the circulation. But if they con- 
tain specific inflammation-producers or the latter colonize in a certain 
part of the tissues, they may give rise to a specific local disease. 
This will vary according to the nature of the micro-organism and its 
more or less violent action upon adjacent tissues (necrosis, necrobio- 
sis, inflammation, suppuration, hyperaemia). In many cases the 
specific focus is characteristic and possesses the highest diagnostic 
value. In this sense a pyBemic abscess, a diphtheritic inflammatory 
focus, a variola pustule, or an eruption of measles is to be regarded 
as a specific focus, like a typhoid lymphatic gland, a gumma, a nod- 
ule of tubercle or leprosy (so-called specific neoplasms) . 

Such specific foci do not develop in all infectious diseases, partic- 
ularly in those which are very acute and in which the poisonous ac- 
tion predominates (anthrax). But even those in which focal diseases 
occur constaTitly may occasionally prove fatal before the outbreak of 
the eruption, if the primary infection is very violent (sc^latina, va- 
riola) . 

A less acute infection leads to focal affections which either disap- 
pear without leaving a trace (measles, scarlatina) or they suppurate 
and, if a fatal termination does not ensue, leave cicatrices (pustules, 
abscesses). It is only in comparatively chronic processes that a spe- 
cific neoplasm may be expected. All these cases depend upon quanti- 
tative differences in the action of qualitatively different inflammation- 
producers upon the tissues. 

Not all the focal affections which arise in infectious diseases are 
the direct effects of the specific germs. Many are the results of sec- 
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ondary or mixed infection. This is especially true of abeoe89e& 
These may contain merely the specific germ of the infectious diseafe, 
provided it possesses pyogenic properties. More often they contain 
pyogenic staphylococci, streptococci, diplococci and bacilli. 

The symptoms of an infectious disease also depend very materiaUy 
upon the nutrient medium or the soil itself, as repreaented by the in* 
•dividual. The infection may not take at all, or its action may be in- 
tensified into acute gangrene, especially during the late stages of tb*? 
■disease when the power of resistance of the body bas consideiably] 
diminished. It is often found that specific foci and neoplasms 
tiply with increasing severity the longer the disease has lasted. 

An infectious disease may act favorably or unfavorably upon ea- 
i sting eye diseases. It has a favorable action when absorption is' 
facilitated by the increased process of disassimilation (clearing up of 
pannus, vitreous opacities, etc.), and an unfavorable action w 
<;hronic inflammations are excited to acute exacerbations {n^lapses 
iritie, cyclitis and choroiditis). Acute attacks of glaucoma in eyw 
which suffer from chronic jjeripheriil anterior synechia of tlie iris and 
cornea may be provoked by an infectious disease, acute myopia may 
develop after measles, necroses may occur in old corneal leucomata 
during many infectious diseases, etc. 

We may summarize the affections of the eye which may occur in 
connection with infectious diseases as follows: 

1. Hemorrhages in all parts of the peripheral and central visual 
apparatus from the most varied causes in all stages of the disease* 
and consecutively every possible disorder of vision, motion and een- 
sation. 

%. Foci of fatt}" degeneration and softening in the central orgaos 
and the eye, visible in the retina with the ophthalmoscope, and c^tea 
associated with hemorrhages. 

Z. Inflammatory changes in the vessels in all localities, with the 
above-mentioned consequences, 

4. More or less diffuse inflammationa of the tissues of the eye, 
especially of the uvea and retina; iritis^ cyclitis, choroiditis, retini- 
tis, diffuse interstitial keratitis, etc. Meningitis with its various 
eye symptoms also develops in the same way. 
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5- Changes {chronic and acute hemorrhagic forms*) in the optic 
nerve, chiasm, tractus, motor and sensory nerves (multiple neuritis), 

6. Pure atrophy of the nerve tissues (central organs and optic 
nerve) , occurring after the lapse of years and probably the final out- 
come of the vessel lesions. 

7. Focal hyperaemias and inflammations (metastases) in various 
degrees fi^m a chronic to an acute hemorrhagic and purulent pro* 
cess, or even terminating in acute gangrene. These are found in the 
integument of the lids (eruptions, sometimes leading to gangrene), 
the sclera (scleritic foci) , uvea (disseminated choroiditis and chorio- 
retinitis, embolic suppiu*ations), retina (benign, but usually septic 
emboli), orbit (metastatic suppurations), lachrymal glands (embolic 
abscesses, dacryo-adenitia), optic nerve and brain, etc. 

8. Specific neoplasms (ayphilis, tubercle, leprosy) in almost every 
part of the eye and surrounding structures and in the central nervous 
system. 

The functional results of these lesions are : 

1. Visual disorders of all kinds, of peripheral, intermediate and 
central origin, 

2. Paralyses and spasms of a central, nuclear and peripheral char- 
acter, and even due to direct disease of the muscles, 

3. Neuralgias, antesthesias and pEU'sesthesias of every possible 
mode of origin, 

4* Other affections, such as adhesion of the lids in conjunctival 
catarrh, disorders of lachrymal secretion and conduction in affections 
of the lachrjmal glands and canal, etc. In infectious diseases which 
are attended with high fever and congestion of the meninges and 
cortex, visual hallucinations and illusions are also seen. Tbcj*o 
diseasBe may terminate in more or less severe forms of insan- 
ity. 

Infectious diseases which have a typhoid stage often lead to des- 
iccation keratitis on account of suspension of winking; protracted 
convalescence causes asthenopic symptoms from weakness of accom- 
modation and convergence; the latter forming part of the general 
muscular weakness. We may find in them the exciting cause of in- 
teroal squint, especially from measles and whooping- cough* 
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Phlyctenular diseases of the cornea and conjunctiva often develop 
during tbe period of convaleBcence. 

In many cases the visual apparatus is affected secondarily by the 
complications of an infectious disease (ur^emic amaurosis, retinitis 
and paralj^ses in renal affections, amblyopia and amaurosis from loss 
of blood, in meningitis, thrombosis of the cerebral sinuses, diseaaes of 
the walls of the orbit, etc.)* 

During the courae of an epidemic, some complication or sequel 
of the infectious disease may Ije observed in an individual who has 
not suffered from the infectious malady or has only exhibited i Unde- 
fined symptoms. Thus, psiresis of accommodation is noticed in epi- 
demics of diphthena, acute nephritis in epidemics of scarlatina, etc. 
These are undoubtedly the result, in the majority of case«, of an in- 
fection which has taken an imusual course. 

Among all infectious diseases the greatest resemblance to a toxae- 
mia is exhibited by 

Septicmmia. 

This is due to the rapid absorption of a large amount of putrid 
virus. It is entirely analogous to the first form of ptomaine poison- 
ing, except that the absorbed ptomaines and toxalbumins are different 
from those there described. Hence, as a rule, mydriasis and paraly- 
sis of accommodation are absent. 

Among eye diseases we need only mention foci of fatty degenera- 
tion and hemorrhages into the retina, which may be found at a very 
early period (second or third day) in acute septicaemia. As a rule 
death then occurs very quickly (although the retinal affection per se 
is benign) , because there is also a tendency to hemorrhage and intense 
degenerations in vital organs. The retinal hemorrhages may alsft 
possess diagnostic value in so-called spontaneous septicemia (Leube). 

If the septicaemia does not prove fatal, it usually terminates in 

This is the result of the absorption of the agents of inflammation. 
Under their influence the thrombi which have formed at the point 
of reception of the germs undergo softening and parts of the throm- 
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bus, laden with the germs, enter the circulation. They then produce 
emboli f thrombi or hemorrhages in other parts, and a purulent focuB 
again develops. The point where the germs enter may he situated in 
any part of the body ; ext^jrnal integiunent (injuries, pressure gan- 
grene, etc.), vesical mucoua membrane (cystitis), peritoneum (perito- 
niti&), hones (suppuration from the ears), uterus (puerperal fever), 
etc. The causal disease ia sometimes trivial, as, for example, a 
funmcle, small abscess of the lip (Foerster, I.e., p. 181), a " post-mor- 
tem tubercle," an inflamed phalangeal joint (Leljcjr), even the infected 
wound of a cataract operation (del Toro, Jahr.f* Aug,^ 1881^ p. 288). 

A pysemic focus may develop in any vascular portion of the e^^e, 
but particularly in the choroid and retina. It appears to be most 
frequent in the retina, probably on account of the small m?je of the 
vessels and their being "end arteries." As a rule, septic embolism 
leads to suppuration of the eye and external evacuation of the pus 
after destruction of the cornea. An early fatal termination may be 
predicted with tolerable certainty after the development of pyastmie 
suppuration of the eye, but rare exceptions have been observed. 
Hirschberg {Centr. f, Aug., 1883, Sept.), Salo Cohn (I.e., p. 169) 
and Beck {Jahr. f. Aug^, 1877, p. 211) mention cases in which pye- 
mia recovered even after double pyaemic panophthalmia. Among 
thirty-five cases of septic general disease Litten (Zeitschr, /. kl. 
Med. , II, 3, p. B2) saw three unilateral and five bilateral panophthal- 
mias. 

In rare eases pyjemic disease of the eye runs a milder course ; it 
does not terminate in perforation but in simple shrivelling of the 
globe (Landsberg. Berl kl. WocK, 1H77, No. 38). 

The pus in the eye contains pyogenic staphylococci » streptwocci, 
diplococci, and even bacilU, 

Pyemic abscessea in the brain, orbital abscesses and thromboses 
of the cerebral sinuses give rise to corresponding eye symptoms. In 
the last days of life, sometimeB immediately before death, numerous 
retinal hemorrhages^ without suppuration, are observed in cases of 
pyEemia. This is a sort of scorbutic terminal stage. 

Weiss (Mon. f. Aug.^ 1875, p. 393) found double metastatic cho- 
roiditis as the sole pytemic metastasis in a case of compound fracture. 
U 
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Leber {Jahr. /. Aug.^ 1880^ p. 324) reports unilateral purulent elw> 
roiditis after a post-mortem tubercle," and bilateral choroiditis start- 
ing from iuflammatiou of a [ihalangeal joiDt. During an apyrexial 
puerperal state, Feuer {Centr, f, Aug., 18Si, Feb.) aaw two absoe^ea$ 
develop iu the sclera and termiuate in suppuration and shri veiling 
of the eye. It is doubtful whether this was a case of pyemia. 

In a particular case it is not always possible to make a sharp dis- 
tinction Ijetweea pymniia and septicemia, and both may develop to- 
gether or successively, 

Extetisive Burns 

resemble pure septicaemia because, on account of the absorption of 
products of decomposition from the burned surface of the skin, an 
acute self-intoxication is produced with a tendency to fatty degen- 
eration and hemorrhage in aJl the tissues. Retinal hemorrhag^e are 
often abundant after the third or fourth day. Acute hemorrhagic 
nephritis occm-s imder the same circumstances, as after poisoaing 
with chlorate of potash (Fraenkel, BerL kl. Wock.y 1889, No. 2), 

Death may happen from shock at the end of a few hours^ or with 
the signs of an acut« toxemia in a few days, or after a still longer 
period from exhausting suppuration. 

As in many other toxfemias, destruction of numerous blood-glol»- 
ules, hyaline thromboses, etc., may he demonstrated anatomically. 

In two cases I have seen extensive retinal hemorrhages aft^r se- 
vere bums. There are few reports in literature (Wagenmann, Arch, 
f, Ophth. , 34, 2, p. Ill), although they are undoubtedly very frequent 
Mooren also mentions them. 

Retinal hemorrhages are an unfavorable prognostic sign* but re- 
covery may take place despite their occurrence. 

Olauders 

is substantially, in its clinical history, a pyeemia which has been 
produced by the pyogenic glanders bacillus. The abacfiss due to the 
latter may also affect the eye. 

In a case of subacute glanders Scheby-Buch {Berl. kL Woch.^ 
187i^, p. 74) observed purulent conjunctivitis, and also pustules 
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the size of a pea to that of a hassel-nut, upon a red, hard and pain- 
ful base, situated on the forehead, no&e and eyelids. In acute glan- 
ders, Boyd [Jahr. f. Aug^t 1883, p. 301) noticed an orbital abscess of 
the left side, after abscesses had developed in other parts; it was at- 
tended with swelling of the lids and exophthalmuB and produced 
blindness, although the cornea remained transparent. 

As a matter of course there may be an occasional localization in 
any of the vascular parts of the eye, and this is also true of 

Ulcerative Endocavdiiis, 

This disease is merely a variety of pyaemia. Its septic, coccus 
emboli may lead to hemorrhages, thromboses and abscesses. In ad- 
dition to miliary foci in many other organs, Michel {Arch. f. Opkth., 
XXIII, 2, p. 313) found numerous ecchymoses in the conjunctiva and 
retina, and congestion of the optic nerve. Numerous capillary em- 
boli and miliary abscesses were found in the latter. Doepner (Diss. 
Berlin, 1877) mentions three cases of acute puerperal endocarditis 
with retinal hemorrhages. These would undoubtedly be found very 
often if search were made. 

Splenic Fever, 

anthrax, malignant pustule, malignant oedema, etc., when it does 
not remain localized— as is generally the case in man— produces its 
eflFects less by embolism than by the impoverishment of nutrition and 
toxic excretions by the bacilli which proliferate with enormous rapid- 
ity. Finally, there develops a sort of ^orbutic terminal stage with 
a tendency to hemorrhages. 

One of the favorite sites of infection is the delicate skin of the lids, 
where it may lead to very extensive destruction. The ej'elida and 
the angle of the eye are also said to be favorite sites of the Aleppo 
bubo, which is closely allied to anthrax (Altonnyon, Jahr, f, Aug., 

I8sa, p. 31:2), 

Tetantis and Lyssa. 

In teitanus it is certain, and in lyssa it is probable, that a specific 
poison is produed by the morbific germs^ so that both diseases resem- 
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ble an acute alkaloid poisoni ng. Concerning the occasiooal find inga 
the visual organ during tetanus, vide page 343. In Ijssa the pupils 
are often much dilated ; during the paroxysmB the eyes are wide open 
and glistening, and the conjunctiva is congested, I am unacquainted 
with any other eye symptoms in this disease, although liemorrhageo 
probably occur as the reeult of the interference with respiration and 
the fatal suffocation. 

Penzoldt {BerL M. Moch,^ 1882^ No. 3) reports a case in which 
the conjunctiva waa probably the point of entry of the infection. In 
addition to a bite in the lip» the dog's snout had produced a alight 
wound in the conjunctiva. There were violent pains in the eye dur- 
ing the prodromal stage. 



Rheumatism. 



Acute articular rheumatism must be regarded as an infectious 
disease, although a tj'^pical agent of inflammation has not been dis- 
covered or, when found, was not characteristic. The general infec- 
tion in gonorrhoea {vide p. 312) presents great similarity in its clini- 
cal course. In the local i^tions of the former the same organisms 
are commonly found as in articular rheumatism; the gonorrboeal 
diplocoocus is much less frequent. 

In addition to the well-known outbreaks in the joints and serums 
membranes, acute articular rheumatism produces a series of inflam^ 
matory diseases of the eye, such as iritis, cylitis, scleritis and influm- 
mation of Tenon's capsule, perhaps also glaucoma and parenchymatous 
keratitis. 

Even in the prodromal stage there may be affections of the eye, 
but they are not characteristic,^ — for oxample, temporary blindness 
(Woinow, */oAr. /. Aug., 1871, p. 342). Michel {ifo«, Aug., X, 
p. IG*) reported sudden and complete paralysis of the motor oculi, 
probably hemorrhagic in origin . Such condi tions are extremely rare. 

Rhoumatic iritis is in a measure characteristic. In many cases 
it cannot be distinguished from an ordinary attack, but it is often 
signalized by great pain (spontaneot38, on pressure and on moving 
the eyt) and the appearance of a coagulating exudation in the ante- 
rior chamber. Even hemorrhages may occur in the latter situation. 
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All these Bigus may also be present in iritis from other causes, but 
they are more frequent in rheumatic than in other forms. Purulent 
iritis is very rare (Thiry, Jahr. f. Ang.^ 1873, p. a grayish 

yellow, so-called cyclitic hypopyon is more frequent. 

The iritis is either synchronous with the joint affection or alter- 
nates with the latter. Helapees are very common. The attacks of 
iritis occasionally recur for years at the same season (Higgens, 
Laqueur, 1874, p. 326). 

Transitions to cyclitis occur in all forms, from the most severe 
to "cyclitis minima" (Boucheron), in which the main symptom is 
spasm of accommodation. 

Scleritis, inflammation of Tenon's capsule (exophtbalmus, che- 
raosis, pain on pressure and on moving the eye) and certain forms 
of glaucoma, especially %'ery acute and painful ones, are also observed. 
The symptoms are not characteristic, except that anti- rheumatic treat- 
ment (salicylate of soda) often exercises a favorable influence on their 
course. In many of these cases, however, it remains doubtful whether 
they are really due to articular rheumatism. 

In the last twenty years I find mention made of only two cases 
of rheumatic optic neuritis (Macnamara^ 1890, p. 353). 

Parenchymatous keratitis appears to be associated more frequently 
with articular rheumatism (Arlt, Foerster), but it does not differ 
from the same disease in congenital syphilis. 

The diagnosis of a rheumatic affection of the eye may not be 
made simply because wo know of no other cause, or on account of 
the great pain, or the patient*s statement that he has caught cold or 
has been exposed to a draught. It is necessary to prove that the 
same noxious agent which produced the disease of the joints and 
serous membranes was also the cause of the disease of the eye» and 
this is rarely possible. 

The large majority of so-called rheumatic muscular paralyses do 
toot belung to this category. 

Rheumatic endocarditis is one of the most frequent causes of em- 
bolic pn>ces!?es in the eyes and brain, particularly of benign emboli 
which act mechanically and excite very little or no inflammation, 
There is every possible transition, however, into the severe infectious 
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emboli of ulcerative endocarditis, which may with equal propriety 
be called pyemic. 

An unprejudiced survey leads to the conviction that acute iirticii' 
lar rheumatism is a typical infectious disease, but that it may be 
produced clinically by several micro-organisms (the gonococcus oc- 
casionally producoa exactly the same effects) . As the microbes foond 
in rheumatism are also met with in other diseases, nothing remiiind 
but the assumption that the condition and quality of the patient de- 
termine the characteristic course^— on the one hand, the locali^atioa 
mainly in the joints, the serous membranes, endocardium, occasion* 
aJly the eye; on the other hand, the form of inilammatiun (serou&, 
plastic, very rarely purulent) and the peculiar character and course 
of the symptoms. 

The micro-organisms are usually not destroyed entirely or excreted 
in the first attack. Hence, very slight causes may excite a relapse in 
the locus 7ninoris reMstentieBy t.e,, in the tissues and organs which 
have already been diseased. Chronic rheumatism then develoje 
under the influence of the repeated inflammations and the consequent 
changes in the processes of disassimilation. Although chronic rheu- 
matism has been regarded as ths cause of numerous diif^easea of the 
eye, this assumption is only justified, in a measure, in regard to cer- 
tain forms of uveitis (iritis, glaucoma) and scleritis. 

Measles, 

Pronounced conjunctival catarrh with more or less photophobia is 
usually present toward the end of the period of incubation and in the 
prodromal stage of measles. When the other sj-roptoms are doubt- 
ful, this may be very important in making an early diagnosis. It 
continues during the eruptive stage and may be associated with 
phlyctenuUe. Affections of the cornea are rare in this stage. Ac- 
cording to Galezow ski {Jahr, / Aug.^ 1887, p. 251), measles may ap- 
pear solely as a phlyctenular conjunctivitis, but it would he 
difficult to prove this statement in an individual case. 

Other complications are rare. They are, in part, the results of 
complicating meningitis, like Nagel's three cases of double biindneM 
after measles, which was associated with other meningeal symptoc 
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In two of thea© cases the blindoess was permanent, the third case 
slowly recovered. In one of the former the ophthalmoscope showeil 
optic neuritis. During coavalescence from measles, Graefe also ob- 
served bilateral, cx>mplete, but temporary blindness with slight in- 
flammation of the optic nerve and adjacent retina (Foerster^ Lc.^ p. 
Ifil). 

Other cases of optic neuritis after measles, due in the main to 
complicating meningitis, have been reported. Wadsworth {Arch, 
f. Ang^, X, 1, p. 100) reix)rts three cases, one terminatini; in atrophy 
of the nerve and blindness, one in death, one csomplicated by abdu- 
cens paralysis. Carreras Arago {Centr, /. Aug.^ 1882, Oct.) ob- 
served one fatal case, and Galezowski {Jahr^ /. Aug,^ 1881, p. 401) 
also reports a case. 

Measles is followed very often by suppuration from the ear. This 
may give rise to meningitis and then involve the eye. For example, 
Keller {Mon f. Ohr.^ 1888, No. C) reports a case of acute catarrh of 
the middle ear followed by double choked disc and left abducens 
paresis. 

V. d. Stok {Arch. /. Aug., 1888, p, 391) describes a case of right 
hemiplegia and hemianopsia, terminating in recovery, after the dis- 
appearance of the measles eruption in a man aged twenty years. 

Among the sequelse during convaleBoence and later, special atten- 
tion should be drawn to phlyctenular diseases of the conjunctiva and 
cornea. They are often very severe and obstinate and occasionally 
If ad to destruction of the cornea (Bujardin, Jahi\ f. Aug., 1868, p, 
247, ten caaes). Obstinate eczema of the lids and their edges is also 
frequent. 

Keratomalacia after measles has been reporte<l by Bezold {Berl. 
IcL Woch., 1874, p, 408), Fischer and Beger (Jahr, /, Aug., 1874, 
p. 310). 

A very rare symptom is spontaneous gangrene of the lids. Noma 
is much more frequent and may extend to the lids. Fieuzal {Jahr, 
/. Aug, , 1 887, p. 42a) describes three cases of gangrene of the upper 
lid terminating in ectn>pium. In one infant I observed spontaneous 
gangrene of all four lids, approximately in the locality where xan- 
thelaama usually develops. Recovery was attended by a deep scar 
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but without deformity, inasmuch as the edges of the lids had re* 
mained intact. 

Lindner [Wien. med. Woch.^ 1891, p, 683) obeerved an acute id- 
flammation of both la(^*hryiiml glands with considerable sweJIug of 
the cervical, subUngual and submaxillary glands, after measles, m a 
boy of eight years. Adler ("3. Ber. d, Krankenh. in Wieden'") also 
observed daciyo- adenitis after measles in a boy of seven years. 

Homer {Mon. f, Aug.^ I, 11) reports retinitis albumiourica 
after measles, Thii§ is not surprising in view of the fact that renal 
affections often follow measles. 

Fialkowsky {Jahr. f. Aug,, 1888, p. 538) claims to have seen re- 
CO very of trachoma, ectropium and pannus as an effect of the tncrmsed 
disaasimylation during measles, while Hirschberg observed, imder 
similar circumstances, spontaneous necrosis and ulceration of a leu- 
coma adherens} followed by granuloma of the iris. 

Roetheln (Bastard Measlm), 

Among ray notes I find mention made by St, Martin of a case 
facial paralysis and gangrene of the upper lid after roetheln. 

Scarlatina. 

This gives rise to conjimctival catarrh in quite a proportion of 
cases, but by no means bo constantly as measles. 

The most important affections of the eye are due to complications. 
Acute nephritis, which often develops very suddenly, may produce 
ureemic blindness. This is generally associated with eclamptic at- 
tacks, often with cedema of the lids; the reaction of the pupils to 
light may ho retained or absent. Less acute diseases of the kidney 
may cause retinitis albuminurica, and the latter is occasionally com* 
bined with the urjemic disorder of vision. 

On the whole, the prognosis of these acute infectious renal dis- 
eases and their effects upon the eye is better than when the former 
develop independently of infection, but partial atrophy of the optic 
nerve may also follow scarlatina. Not infrequently chronic nephriti* 
is tbe result, and this may prove fatal long afterward, for example. 
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after thc^ lapse of twenty years in Aufrecbt's case {Jahr, f, Aug,, 
1888, p. 571). 

Scarlatinous nephritis may appear after very mild attacks of 
scarlatina. HutchiDson {Jalir. f. Aug.^ 1871, p. 2D3) even speaks 
of scarlatinous renal retinitis without an eruption. 

CompliCritiag meningitis may produce optic neuritis, spasms and 
paralyses of the eye muscles; when it runs a chronic course it may 
lead to deafness and idiocy. 

Despite the frequent coincidence of pharjnigeal diphtheria, post- 
diphtheritic paralysis of accommodation is quite rare. It should not 
be mistaken for the simple weakness of accommodation during con- 
valescence. Other muscular paral^^ses after scarlatina are also rare. 

Severe phlyctenular afifections of the conjunctiva and cornea, and 
aural suppuration with its results (facial paralysis, meningitis, etc.) 
are more frequent after ecarlatina than after measles. Alt {Arch. f. 
Aug. ti. Okr, , 1878, p. 54) observed post-scarlatinous kerato-malacia, 
without disease of the lids or trigeminus paralysis. 

Diseases of the lachrymal sac are also quite common. KendaU 
(Brit, Med, Jo«r«., 1883, I, p. 1,226) reports a case of this kind 
associated with suppuration of the right eye. 

Atrophy of the optic nerve from orbital inflammation is reported 
by Nettleship {Jahr.f, Aug., 1880, p. 382, Case 3), who also describes 
{ih.t 1886, p. 248) an erysipelatous orbital suppuration after scarlatina, 
which gave rise to optic atrophy. 

Lindner (TFfVn. med, Woch., IHin, No. 16) reports two cases of 
purulent inflammation of the lachrymal gland with scarlatina, while 
dacryo-adenitis after measles does not lead to suppuration. He claims 
that scarlatina is a more pyogenic affection than measles. 

The embolism of the central artery of the retina, observed by 
Hodges (Jahr, /. Aug.^ 1883, p. 2 GO) in a girl of eighteen years dur- 
ing convalescence, was probably a mere coincidence, although a cau- 
sal cotinection cannot be absolutely denied. 

Schiess reports a case of partial albinism of the upper lid after 
scarlatina. A white streak was situatetl on the forehead and right 
upper lid ; the brow was perfectly white in one place, the eyelashes 
partly white, partly black. This part was also free from freckles 
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which covered the rest of the face. Motion ajid seDsation were nor- 
mal. Although there can be no doubt of a causal connection between 
infectious diseases and such trophic disturbances, no deiiiiite locali- 
zation (superior cervical ganglion?) has yet been ascertained. 

Small-pox. 

Compare Manz {Jahr, f. Aug,, 1871, p. 178) and Adler {llerfel* 
Jahr. f. Dermat. SypK^ 1874). The eruption of small-pox 
may attack the eye. According to Adler {ih.) it appears upon the 
integument of the lids in twenty per cent of the cases. If the pns* 
tules are veiy numerous, oedema develops ; if they are hemorrhagic, 
blood will be found in the lids. Erysipelas, phlegmons, abeceeises 
and furuncles of the lids are not uncommon results. Pufitnles 
upon the free border lead to partial trichiasis, ankjioblepharon, etc. 
Ciliary aeborrhoea and blepharitis ensue not infrequently, We then 
find hordeolum, chalazion, ectropium, thickening of the lids^ trichi- 
asis and distichiasis ; also bending and shriDking of the lids if the 
process has extended more deeply. Caries and periostitis of the rim 
of the orbit have also been observed (Landesberg» Jahr, /. Aug,^ 
1874, p. 605 j Magnus, ib., 1887, p. 133), 

The conjunctiva often exhibits congestion and catarrh, especially 
when the lids or their edges are affected. There may even be blen- 
norrhoea, with chemosis and conjunctival hemorrhages. If pustules 
develop upon the conjunctiva, an idcer alone is visible because the top 
of the pustule is soon exfoliated. They look exactly like large phljc- 
tenulse, and even large ones may heal without any batl after-eflfecta. 
But if they are situated, as frequently happens, at the edge of the 
cornea, progressive corneal suppuration with hypopyon is apt to de- 
velop. This may heal at any stage — often with a very characteristic 
sickle-shaped opacity of the cornea. It often leads to loss of one eye 
or both» especially in variola v?hich has not been modified by vacci- 
nation. According to Geissler the loss of both eyes after variola is 
rare only because such individuals usually die. Extensive conjuncti- 
val hemorrhages may occur in hemorrhagic small-pox. 

Some deny (Adler, Foerster), others affirm (Horner) the develop- 
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ment of primary pustules on the cornea, but at all events they are 
rare. 

The fact tbat purulent keratitis often does not begin until one or 
two weeks after the outbreak of the eruptiou, or even during the 
period of convalescence, shows that the progressive suppuration is 
due to secondary infection of the pustules." Severe corneal suppu- 
rations of this kind are found iu bad cases of small -pox and in ma- 
msniic individuals. Simple marasmic keratitis (kerato-malacia) 
also occurs under such circumstances. 

Acute and chronic inflammations of the lachrymal passages are 
frequent in small-pox, and often from the formation of pustules upon 
their mucous niemhrane. 

Pustules upon the eye are rarer in varioloid and run a milder 
course than in true variola, although even mild cases sometimes cause 
severe affections of the eye. 

Among the complications of small-pox meningitis is very rare, 
while renal disease is frequent, Uraemic disturbance of vision or ret- 
initis albuminurica may be observed at an earlier or later period. 

Retinal hemorrhages undoubtedly occur in hemorrhagic small-pox^ 
although I find no references in literature. Hemorrhages into the 
optic nerve will also occur occasionally, and there is no doubt that 
such hemorrhages near the entrance of the nerve must have been the 
cause of some of the affections described as neuritis with and wnth- 
out stasis, and with or without termination in optic nerve atrophy. 
Adler (l.c) describes two cases of diffuse neuro- retinitis as the pus- 
tules passed into the stage of desiccation ; both recovered. 

Sequelae of small-pox are rare, and do not develop until after the 
third week. We may mention diffuse iritis (associated, in hemor- 
rhagic small- pox, with hemorrhages into the anterior chamber), 
cyclitis, choroiditis ; in many cases the latter affections are only re- 
vealed by opacities? in the anterior or posterior part of the vitreous, 
as in relapsing fever. This sometimes terminates, at a later period, 
in cataract (Romiee, Hutchinson), According to Adler (/,c.) many 

Hence it follows that the desiructive auppuratioQ of the puatulea cas be 
preverited bj strict aDtisepsiH or asepsis. Even if this cannot be done over the 
entire body, ejtcelleot reaulti^ would follow its employmeat in the face alone. 
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cases exhibit merely ciliary irritation^ i.e,, ciliary injection, ph 
phobia and epiphora, without decided inflammatory a^-mptoms. 

Localized diseases of tbe choroid may also occur after small -pox. 
I have seen several chorio-retinitic foci in the fourth week. Be- 
tinitis is undoubtedly very rare, but Manz mentions a case. 

Outbreaks of glaucoma, due to smaU-pox, have been reported by 
several writers. 

Parenchymatous keratitis after small-pox has been reported by 
Adler (i.e.) and Bock {Centr, /. Aug,, 1890, p. 361). More or lee» 
severe phlyctenular disea^ieb are much more frequent, 

Paralysea of the eye muscles and central disorders of si^ht are 
very rare. Wohlrab {Jahr, /. Aug,^ 1872, p. bVl) observed aphasia 
in varioloid and, during the fourth week, neuro-paralytic keratitis. 
Both were probably due to meningitic processes, 

Geissler {Arch, f, Heilk.^ 1872, p. 64fJ) noticed complete and per- 
manent clearing of an old corneal opacity during variola, while the 
previously healthy cornea of the other eye was destroyed. 

Vaccination. 

The laity generally attribute to vaccination everything that hap- 
pens to a child in the first year of life. It cannot be denied that 
phlyctenular diseases of the conjunctiva and cornea, eczema of the 
face, etc., may follow vaccination, as they do many other infectious 
diseases. In feeble children such affections of tbe eye are occasion- 
ally quite severe and protracted. If these affections occur long after 
vaccination, as usually happens, there can be no ground for admitting 
the causal influence of tbe vaccination. 

The vaccine virus is sometime inoculated accidentally upon the 
lids or in the conjunctival sac. A typical vaccincj pustule may 1» 
produced in this waj" (Hirschberg, Ai'ck. f. Aug.,, VIII, p. 166; 
Senut, Jahr. /, Aug., 18Sn, p. 440 j Berry, Brit, Med, Jotirn,, 18J*0> 
p. 1,483). Hirschberg {Jakr, f. Aug,, 1885, p. 464) also mentions 
a vaccine blepharitis from tbe introduction of lymph into the conjunc' 
tival sac. In tbe case of a physician who accidentally struck himself 
in the eye while vaccinating, Critchett {ih,, 1876, p. 268) observed 
violent keratitis with sero-pumlent infiltration of the cornea, despite 
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immediate irrigation of the eye. The keratitis terminated in a leii- 
ooma, 1.6., a vaccine pustule of the cornea. Vaccine pustules of the 
eye are most apt to develop on the free borders of the lids and in the 
canthi. [A picture of the appearance of the lids when Taccine in- 
fection attacks them is given in the editor's test-book of diseases of 
the eye, Plate VII. See description, p. 816, — Ed.] 

If syphilis is transmitted in vaccination, any of the syphilitic 
affections of the eye may follow, among which iritis is usually the 
earliest. 

After vaccination at the age of five years, Tilly {Journ. of the 
Amer. Med. Assn,^ Feb. 4th, 1888) observed pemphigus uf both con- 
Junctivf© (in addition to other parts). Within a year this caused 
loss of sight by obliteration of the conjunctival sac. The coincidence 
of the two affections seems to me to have been accidental. 

Varicella. 

Apart from eruptions upon the lids, varicella rarely produces eye 
symptoms. According to Comby {Jahr, f. Aug., 1884, p. 323), the 
eruption on the lids sometimes precedes that on other parts of the 
lx)dy, Steffan 1873, p. 284) noticed purulent iritis with hypo- 
pyon during convalescence from varicella in a child of three years ; 
the case terminated fatally. As this case is unique it is impossible 
to determine whether the coincidence was accidental or not (possibly 
due to secondary or mixed infection). 

As nephritis is sometimes found after varicella (Oppenheim, He- 
noch, Janssen), this might occasionally give rise to eye symptoms. 
As the varicella may run a very mild course and is often hardly 
noticed, it would be diSicult to recognize sequel£e as such, especially 
if they do not develop until aftor the lapse of several weeks. 

Typhoid Fever. 

In typhoid fever the eye may be attacked during the disease or 
at a later period. Conjunctivitis in varying degrees of severity is 
not uncommon. During convalescence^ paresis of acconunodation 
with dilatation of the pupil is very frequent, not as a true paralysis 
but aa a part of the general weakness. True paralyses of the eye 
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muscles may also begin long after the disease has run its ootifsft. 
CoQBiderable dilatation of the pnpil is often noticed, despite normal 
vision and accommodation (Segal, Arch, /. Aug ,, 1888, p. 38»J). 
During convalescence^ and still more at a later period, tliere is a great 
tendency to phlyctenular affections of the conjunctiva antl comeai 
even passing into kerato-malacia. This should not be mistaken for 
marasmie xerosis cornese, which develops in the somnolent stages 
of typhoid from desiccation of the conjunctiva and cornea and sub- 
sequent external infection. Next to cholera this is observed mo&t 
frequently in typhoid fever. 

Temporary and permanent impairment of sight may also be 
duced by neuritis or retrobulbar neuritis, with or without subseqtient 
atrophy of the optic nerve, A complicating meningitis often forms 
the connecting link between the infectious disease and the aflfectioa 
of the optic nerve. Von Petershausen {Jahr. f, Aug^^ 1873, p, 3^5*2) 
reports double n euro retinitis with macular hemorrhages dunof 
typhoid fever ; Munier (t6.jl875, p. 345) describes neuro- retinitis and 
deafness, evidently as the result of nieniogitiB, The first eye was 
attacked three months after the typhoid fever, the second eye four 
months later. 

Meningitic processes, or "irritation" with more or less involve 
ment of the cortex, are evidently quite frequent and probably the 
main cause of the delirium and hallucinations. At the base of the 
brain they give rise to optic neuritis, irritation and paralyses of ihe 
nerves ; at the convexity they may cause cortical disorders of vision, 
hemianopsia (very rare) and double amaurosis without findings, 
especially in children, The cause of an hemianopsia may also he 
located in the tractns- 

Leber and Deutschmann {Arch. f. Ophth., XXVII, 1, p. %n) 
reported a case of double blindness with secondary atrophy of the 
optic nerve and pigmentation of the entrance of the nerve. Seggel 
{Jahr. f. Aug.^ 1884, p, 323) reported a case of impaired vision dur- 
ing the second week; rapid improvement in the right eye — with the 
left only movement of the hand could be seen, and later there wns 
atrophy of the optic nerve. Both these cases must be regarde*! as 
retrobulbar neuritis, probably from hemorrhage into the optic nerve. 
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Unilateral and bilateral iritis, cyclitis, choroiditis, chorio-retinitis, 
pGtc. , are also met with, but not as often as in relapsing fever. Tliey 
ocMur in seroufl and plastic forms, and are often complicated with 
opacities of the vitreous. Cataract may develop more or less rapidly 
as the result of these uveal diseases, for example, Arens {Jahr. /. 
Aug,^ 1885, p. 428, ripe cataract in two young sisters a year after 
typhoid fever), Trelat {Qaz. des H6p., 1879, p, 417), Rom lee, Fon- 
tan {Rev. gen. d'Ophth., April, 1887), etc. In such cases the exam- 
ination of the iiriue should not be neglectetl, because diabetes may 
occur as a sequel of typhoid fever. 

In muscular paralyses occurring some time after typhoid fever 
*(Runeberg, Jahr. /. ^4ttgf,, 1875, p, 504 j left trochlear paralysis one 
and one-half years afterward) , albuminuria should always be looked 
for as the intermediate cause. Chronic nephritis is a quite frequent 
sequel of typhoid fever, and appears to me to iwsseas in these cases 
a certain tendency to the production of paralyses of the eye muscles. 
These recover quickly and also relapse quickly, and are nuclear in 
character, I cannot regard it as a mere coincidence that almost all 
the albuminuric paralyses which I have seen of late j^ears could be 
attributed to a previous tj'phoid fever. During the fever the paraly- 
ses are very rare. Nothnagel reports double ptosis and right abdu- 
cens paralysis, with aphonia, at the beginning of the third week 
(Foerster, /.c, p. 167). 

Noma may also extend to the eyelids and, if recovery occurs, may 
give rise to ectropium. It is well known, however, that the major- 
ity of such cases terminate fat^illy. 

Profuse hemorrhage is a not infrequent cause of amblyopia and 
amaurosis {vide p. 390). It is usually intestinal, but an epistaxis 
(Ebert, BerL kl Woch., 1868, p. 21) or menorrhagia (Williams) 
may also act as the cause. 

Psychoses, focal and systemic diseases of the brain and cord are 
CNTcasional sequelie, which sometimes do not develop until after the 
lapse of years. They may give rise to a corresponding affection of 
the organ of sight. Proelss (Diss. Berlin, 1886) observed after 
typhoid fever a paralysis of the cervical sympathetic which termi- 
jmted in facial hemiatrophy. 
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Typhus Fever, 

Very little has been published concerning affections of the eye 
during and after typhus fever. They are probably similar to those 
following t3*phoid aud relapsing fever. 

According to Salomon {Jahr. /. Aug., 1880» p. 239), conjunctiral 
catarrh is a constant symptom aud exhibits very striking injection 
of the bulbar conjunctiva. This is not true, however, of all epidemics. 

The uveal inflammations which are so frequent after relapsing 
fever are also found after typhus, though not so frequently. Here- 
ing {Arch, / Ophth., XVIII^ 2, p. 09) reports an annular^ equatorial 
chorio-retinitis^ witli hemeralopia and annular scotoma, after typhu3 
fever. 

*In a patient aged twenty -eight years, Lindner {W^ien. Med, 
Woch.y 1891, p. 283) observed an acute inflammation of the lachrymal 
glands without suppuration ; death occurred upon the tenth day. 

Relapsing Fever. 

Vide Jakr. f, Aug,, 1870, p. 319; Logetscbinkoff (Arch / 
Ophth., XVI, 1, p. 353); Foerster {Lc, p. 169) j Briber iCharit^- 
AtmaL, VI, p. 13fJ) ; Haenisch {Deutach. Arck. f. kl Med., V, p. 
53); Peltzer {BerL kl, Woch., No. 37); Estlander (Arch, / 

Ophth., XV, 2, p. 108), eto. 

Conjunctival catarrh is a fi^quent sjmptom in relapsing fev«r. 
At the height of the attacks there may be temporary unilateral or hi* 
lateral disorders of vision, even blindness (Brieger, l.c). As ia 
shown by the reaction of the pupils to lights these may be due to 
peripheral as well as central action, and perhaps result, in part, from 
the direct action of the virus. 

The sjrmptoras during convalescence resemble those after typhoid 
fever, viz. , weakness of accommodation, temporary enlargement or 
inequality ot" the pupila^ tendency to phlyctenular diseases, etc, 

The most characteristic sequel is commonly called cyclitis, fdthough 
all parts of the uveal tract may be affectetl separately or in combina- 
tion. Simple plastic iritis is comparatively rare; whOe the serous 
type, with deposits upon the posterior wall of the cornea, and perhaps 
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hypopyon, is more common. CycHtis and choroiditis are manifested 
chiefly by vitreous opaciti^. In mild cases a ring of opacities is 
detached from the ciliary body and is slowly absorbed in the anterior 
parts of the vitreous body. In severe catacs the entire vitreous is 
more or less filled witb opacities and there is more or less impairment 
of sight. The deficiency may be much more pronoimoed than the 
density of the opacities would lead us to believe. If the fundus is 
visible, the ophthalmoscope shows merely a reddened disc. The cho- 
roiditis is not visible with the ophthalmoscope, because it is diffused 
and the pigment epithelium is very slightly changed; it is shown 
only by the vitreous opacities, but a part of these are midoubtedly 
derived from the retina. The implication of the latter is undeoiably 
the cause of the disproportionate impairment of vision. After the 
disease has run its course, disseminated changes are found not infre- 
quently in the anterior part of the choroid. 

The disease of the eye must then be regarded as a dififuse inflam- 
mation of the uvea, which usually reaches its greatest intensitj" in 
the region of the ciliary body. It appears in all possible degrees uf 
acuteness, from hardly visible ciliary injection to the most violent 
inflammatory phenomena ; and the pain wiU be in proportion to their 
intensity. There are also transitions to the plastic -purulent forms, 
such as are peculiar to meningitis. In severe cases the tension of 
the eye is considerably diminished ; shrinking of the vitreous, detach- 
ment of the retina and, finally, phthisis bulbi may ensue. Secondary 
cataract is rare and appears usually as posterior cortical cataract. 

This uveitis is essentially a sequela; it rarely begins between or 
during the attacks, usually not until the third week, and occasiomilly 
much later. 

The prognosis is generally favorable. Complete recovery occurs 
after the lapse of weeks and months by the gradual absorption of the 
vitreous opaciti^. On the other band, complete loss of one eye or 
even of both eyes may result from pupillary occlusion, vitreous opac- 
ties and detachment of the retina. More or less dense vitreous 
opacities may also persist for a long time. 

The frequency and severity of ocular complications vary in diflFer- 
ent epidemics. In some they are found in nearly ninety per cent of 
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the cases, in others in very few. In about twenty per cent the 
trouble attacks both eyes. Mild epidemics may be attended by nu- 
merous and severe diseases of the eye, severe epidamics by rare and 
mild affect! on B. Men are attacked more frequently than women. 

It is evident that the virus of the disease slowly produces oertain 
tissue changes, in ^reat part, probably, in the vessels. These aro 
foUoweti after a while by a more or less acute interstitial inilamiua* 
tion ( vide p. SGii) , on accouDt of some unknown cause (embolism or 
thrombosis?). In view of the great vascularity of the uvea, it is not 
astonishing that this should be affected so often. Moreover, diseafits 
in this region are most apt to produce subjective and objective symp- 
toms. A similar process in another locality would produce very 
vague symptoms or none at all. Even in the pia mater, which is 
genetically co-ordinate and equally vascular, an analogous oondidoD 
would not produce notable symptoms until it had acquired consider- 
able extent. However, symptoms of a more d iffused or cireumacribed 
meningitis are frequent in all forms of typhoid disease. Like the 
uveitis of relapsing fever, the meningitis of non-pyogenic infectious 
diseases also recovers completely, as a general thing, but sonietune» 
leads to very annoying complications and sequelae. 

The uveitis which has just been described occurs most frequently 
in relapsing fever, but is also found in other typhoid affections, small- 
pox, influenza, etc. 

Every possible transition is found between it and the typical plas- 
tic, purulent irido-choroiditis of simple and cerebro-spinal meningitis, 
and also purulent inflammation of the choroid and retina in pysemic 
processes. 

Very little has been published concerning any other complications 
and sequelae of relapsing fever. 

Cholera, 

Vide Foerster (i.c.» p. 177), Graefe {Arch. f. Ophth,, XII, % p, 
19&). 

The characteristic changes in the eye are those which de 
upon the loss of the serum of the blood and tissues, and the co 
queut interference with circulation. Similar changes in a milder 
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form are also seen In cholera morbus and cholera infantmii. As a 
matter of course the face and eyelids take part iu the often striking 
and general cyanosis. 

On account of the loss of fluid in the orbital tissues, the eyeball 
jjinks deep into its socket; the loss of fluid in the lids causes them to 
slirinfc so that they are closed imperfectly. It is true that the volun- 
tary action of the orbicularis palpebrarum will close the lids, but dur- 
ing sleep the palpebral fissure is more or less open and the imperfectly 
covei'ed eyes are rotated upward. The lowermost jmrt of the cornea 
and the bulbar conjunctiva below it are thus exposed to external in- 
jurious influences. Hyperemia and inflammation of the exposed 
conjunctiva develop, but usually not until the stage of reaction. In 
severe cases these parts become desiccated (xerosis) . This is facili- 
tated by the complete apathy of the patient in the typhoid stage. 

Spontaneous hemorrhages into the conjunctiva sometimes occur 
and have a very grave prognostic import. Xerotic keratitis is also 
very ominous, although it may possibly heal at any stage after exfo- 
liation of the dried slough. In favorable cases, a more or less ex- 
tensive leucoma is left upon the lower half of the cornea. 

In very severe cases slaty-gray patches of irregular shape occa- 
sionally appear below or alongside the cornea. As they may also 
develop beneath tlie closed lid, they caimot always be due to simple 
drying of the conjunctiva and sclera. Acconling to Boehra and 
Graefe they are the result of the loss of fluid in the corresponding 
part of the sclera. It appears much more probable to me that in 
those cases which may not be attributed to simple desiccation, we 
have to deal with choroidal hemorrhages which shine slaty-gray 
through the thinned sclera. Such extravasations have been found in 
a number of autopsies, and the very rapid development of these 
patches also favors this theory. 

It is readily understood that the lachrymal and conjunctival se- 
cretion is diminished. 

At the height of the disease the retinal arteries are seen to be 
narrow, filled with dark blood, and are readily made to pulsate or 
even emptied by pressure. The more marked these appearances are, 
the more unfavorable is the prognosis, because the ophthalmoscopic 
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findings simpl}- represent the general condition of the blood and tbe 
blood pressure. The veins are also very dark, their calibre un- 
changed, the colunui of blood soraetimes interrupted, and the circu- 
lation then takes place by fits and starts as happens during restoration 
of the retinal circulation after embolism of the central artery of the 
retina. 

Vomiting might possibly result in the same disorder of vision aa 
losses of blood {vide p. 200), but no reports are furnished in literature. 
Perhaps this explains Roorda Smit's case {Arch, f, Aug., XVIII, 
3, p. 383) , in which a previously healthy man of forty years became 
entirely blind within two weeks after an attack of cholera and later 
exhibited atrophy of the optic nerve (so-called retrobulbar neuritis, 
probably retrobulbar hemorrhage into the optic nerve). 

The condition of the pupils varies, but thej^ are usually contracted. 
During the attack, Campart and St^ Martin (Jahr. / *4wg., 1885, p. 
35 S) often found pronounced mydriasis and inequality of the pupib; 
sometimes unilateral and bilateral myosis without any change in 
accommodation. Myosis predominated toward the end of the attack. 
According to Joseph, myosis is also present in the typhoid stage anil 
mydriasis is only found in severe collapse (Foerster, /.c, p. 178). 
According to Corte {Dmifsch. med, Woch,, Jan. 22d, 1891), the con- 
dition of the pupils during the algid stage decides the prognosis. If 
the reaction to light is preserved, the prognosis Is favorable whether 
the pupil is narrow or wide, and however violent the other symptozns 
(cyanosis, collapse, pulselessness, etc) may be. Among sis:ty-six 
patients with intact reaction of the pupils to light, all recovered; a 
fatal termination is, however, possible during the stage of reaction. 
If the pupils are immovable we may be certain of a fatal termination 
despite the slight severity of the symptoms and the restoration of 
various functions. 

Little is known concerning sequeke of cholera, so far as they 
affect the eye. The same conditions may occasionally develop as 
after other infectious diseases. Williams {Jahr. f, Aug,, 1885^ p. 26) 
reports a case of iritis after cholera, and also reports another in which 
the iritis was cured by an attack of cholera. Delens {ib., 1880, p. 4T5) 
reports a cure of leukaamic orbital tumors by an attack of cholera. 
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Dysentery. 

Disorders of sight play a comparatively insignificant part in this 
dtBease. It often leads to nephritis, and occasionally the effects of 
the latter will be observed in the organ of sight. Muscular jmraly- 
aes, Bimilar to those after diphtheria^ have been attributed in a few 
cases to dysentery. Marcisiewicz {Wien. med. Presse, 1888, p. 
561) describes an inflammation of both lachrymal glands as a sequel 
of dysentery. 

Diphtheria, 

In this disease eye symptoms play an important part. We will 
not consider diphtheritic affei*tion uf the conjunctiva and lids, which 
may occur either independently or in combination with the same 
disease in the nose, pharynx anil larynx. Apart from these, the 
most important seqnelfe are paralyses of various kinds. Special im- 
portance attaches to paresis, more rarely to complete paralysis of 
accommodation. As a rule, it begins a few weeks after the diphthe- 
ria has nm its course and usually disappears spontaneously in four 
to eight weeks* It is almost always bilateral, and the pupil is hardly 
ever affected. Hence some suspicion attaches to Jeaffreson^s case 
(Foerster, /.c, p, 17*2) of unilateral paralysis of accommodation after 
diphtheria, Ijecause there was mydriasis on the same side. The 
paresis of accommodation is often isolated, but there may also be 
other post-diphtheritic paralyses, especially in the larynx and pharynx. 
The large majority of cases occur in children. 

This characteristic paralysis may occur after diphtheria of all 
iocaiities (conjunctiva, vulva, wounds, etc,), but is most frequent 
after pharyngeal diphtheria. It may follow mild cases and even 
those which have been entirely overlooked. It is not impossible 
that a diphtheritic general infection and subsequent paralysis may 
develop without any visible localization. During epidemics of diph- 
theria, typical paresis of accommodation, occasionaUy in conjunction 
with other paralyses, may be observed although there has been no 
trace of previous local disease. In other cases, the patient suffers 
from pain in the throat or difficulty in swallowing, but the most care- 
ful examination fails to reveal any diphtheritic membrane. In these 
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cas6B» however, typical paresis of accommodation must be regained 
as evidence of previous diphtheritic infection. 

During this paresis of accommodation, refractive power is st-»me- 
times moderately diminished, especially in latent hypermetropia, ur 
alight astigmatism bec-omes manifest. Adams {Lancet^ ^SS2^ No, 
4) observed violent spasm of accommodation following a diphtheritic 
paresis. 

According to Hasner (Wien. med, ZeiL, 1873, p, 120) a frequent 
complication of the paresis is congestion of the retina with impair- 
ment of vision which recovers very slowly. In the many cases which 
I have seen the fundus has always been found normal. 

Paralyses of other eye muscles, with or without paresis of accom' 
modation^ are also occasionally seen after diphtberia. Squint is 
mentioned in a number of cases. Callan {Jaht\ f. Aug,^ 18T5, p. 
485) reports double paralysis of accommodation with left hemiplegia 
and incomplete ptosis ; Rumpf 1877, p. 381) describes double 
paralysis of accommodation and of the internal recti, Henoch re- 
ported double abducens paralysis {Deutsch, med, Woch.^ 188S», No* 
44) ; this was possibly a spasm of convergence, like Bosenmeyer'8 
{Ix.) two cases of paresis of both extemi. 

Complicated paralyses of the eye muscles also occur, Uhthoff 
(BerL ki. Wock,, 1S84, p. 318) reports complete ophthalmoplegia 
externa and slight ptosis, with preserved .reaction of the pupils, after 
a paresis of accommodation. Mendel (Centr. f. Aug., 1885, p. 81») 
reports bilateral paralysis of all the recti muscles, not complete on the 
right side; fatal termination. Two weeks after an apparently very 
mild attack of diphtheria, Ewetzky {Jah7\ f, Aug., 1887, p. 253) ob- 
served bilateral total ophthalmoplegia externa and ptosis, with 
paralysis of the velum palati ; recovery in three weeks. 

Even in these complicated cases the prognosis is good unless 
death is due to other causes. 

Sensory disorders are also observed in the eye, Laqueur {Mon.f. 
Aug., XV, p. 228) reports right facial and trigeminus paralysis, ter- 
minating in neuro-paraly tic keratitis and loss of the eye. The paraly- 
sis of the trigeminus recovered partially, that of the facial nerve 
completely. 
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Tbo inajority of these parslyBes developed after phmyngeal diph- 
theria. After diphtheria of tlie eye^ Politzer {Jahr. f. KinderfL,, 
1870, p. 335) observed purulent cerebro-spinal meningitis and pimi- 
lent inflainmation of several joints, evidently a pyiemia due to sec- 
ondary or mixed infection. After diphtheria of the conjunctiva, 
with implication of the nose, Dubois {Prog, Med^^ May 7th, 1887) 
stiw paralysis of the velum palati and lower limbe. 

The paralyses are rarely central or nuclear, but usually periphe* 
ral. In most cases we have t*.) deal with hemorrhages or neuritis or 
with hemorrhagic neuritis. This affects mainly the nerve roots and 
peripheral nerves, but sometiines the nuclear region, and, in rare 
cases, more central portions (Krause, N enrol, Centr.^ 1888, No. 
17). Decided evidences of inflammation have also been found in the 
muscles (Hochhaus, Virch^ Arck.^ r24, 2). It is doubtful, however, 
whether all post-diphtheritic paralyses develop in this way. The 
very frequent paralysis of the velum palati is regarded by many as a 
direct local effect of the virus. Typical i>aresis of acx!ommodation 
is also explained with dilBculty by hemorrhagic or inflammatory 
proceeses in any locality. It is very evident that during a certain 
stage of diphtheria^ or after the attack, a definite ptomaine is produced 
and that this has a paralytic action upon accommodation, while it 
has no influence on the movements of the pupil. Otherwise it is 
impossible to understand why accommodation alone is paralyzed, 
and why the paralysis is not complete but is bilateral in almost every 
case. 

Disturbances of vision after diphtheria may also be due to diplopia, 
which is not usually recognised at once by the patient. But dis- 
orders of sight do occur in very rare cases. Concentric narrowing 
of the field of vision is mentioned by Herachel (BerL kl. Woch , 
1883, p. 45G) and Jes.sop {Jahr. /. Aug,, 188C, p. 248). Neuritis is 
described by Boucbut (Gaz. des H6p.^ 1873, p. 302), Galezowski 
{Jahr, f. Aug., 1881, p. 401) and Nagel 1884, p. 3*28) ; the lat- 
ter has noticed color disturbance and oonoentrie narrowing of the 
visual field. 

Among the rare sequelae may be mentioned abscesses of the orbit 
and cheek (Homiee, Jakr.f. Aug.t 1679, p. 425, and Heyl, i6,, 1880, 
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p. 419), also inflammation of the left lachrymal gland, together with 
swelling of the parotid, cerTical and aubmaxillary glands and acute 
catarrh of the middle ear^ in a boy of nine yeeirs, after pharyngeal 
diphtheria (Lindner, Wien. med. Woch., 1891, p. 683), 

Kenal disease is a not infrequent sequel of diphtheria, even 
apart from so-called scarlatinous diphtheria. The renal a£fectioa 
may later involve the eye* [Extension of indammation to the midelle 
ears* is not to l>e omitted from an inventory of the rather frequent 
sequelae of diphtheria. — Ed.] 

Inflnenza* 

Rampoldi, Annal di Ojf., XIX, Ij Eversbusch» Mttench. med, 
Wock,, 1890, No. Cj Pflueger, i6., No. 27; Greeff, ib.; Gutmann, 
ib., No. 48 J Adler, Wien. kl, Woch,, 1800, No. 4; Galeaowski, 
Bee, d'Ophth,, 1800, No. 2; Badal and Fage, Arch, d'Ophth, 
1890, p. 130; Hillmanns, Diss, Bonn, 1890; Ehrlich, Diss. Breslau, 

All the complications and sequelte which are found in acute in- 
fectious diseases in general are also observed occasionally in InHu- 
enaa. Verj' few occur, however, with any considerable degree of 
frequency, if we bear in mind that among the many millions of cases 
within the last few years everything of a striking and phenomenal 
character has probably been reported. 

Hyperiemia of the conjunctiva is extremely frequent and may lie 
regarded as one of the symptoms of the disease. Conjunctivitis with 
mucous or muco- purulent secretion is much rarer, and severe casc^ 
are extremely rare. Croupous (Pflueger) and even diphtheritic 
(Coppez) forms have been observed occasionally, and Rampoldi re- 
pcrrts the occurrence of subconjunctival abscesses. When follicles 
were alrendy present in the conjunctiva, the conjuncti\'it]s appeared 
as 80-called follicular catarrh. 

There is sometimes more or less oedema of the conjunctiva and 
<rfelids, which may last a variable period. Hordeola are not rare. 
TTnusually large ones are sometimes called abscesses, but recover 
without difficulty after perforntion or incision. 

Mild and severe phlyctenular diseases of the conjunctiva and oor- 
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D©a have been reported, but, according to Greeff, they were not more 
frequent during the epidemics than at other times. 

Conjunctival hemorrhages, which I have seen in a number of 
instances, develop in a pxirely mechanical manner as a result of the 
coughing spells, especially if the vessels were already in a brittle 
condition. 

Dacryo-cystitis will probably develop only in those cases in which 
stenosis or chronic inflammation of the lachrj-mal sac has already 
existed. 

Influenza is one of those infectious diseases in which eruptions 
of herpes are not infrequent;- in Hamburgh herpes labialis was ob- 
served in twenty-five per cent of the cases. Herpes febrilis was also 
comparatively frequent on the lids and cornea. In the latter locality 
it was described under various names, sometimes even as neuro -pa- 
ralytic keratitis (Novelli). Finzi {Ceittt\ /. kL Med., 1890» p, 9H1) 
mentions herpes zoster of the eyelids. 

Neuralgias of the eye and surrounding parts were quite frequent. 
Ciliary neuralgia, tenderness of the eye on pressure, pain on move- 
ment, and a feeling of pressure behind the globe may begin during 
the brief prodromal stage and may continue long into the period of 
convalescence. They are often among the most characteristic symp- 
toms. The pain and tenderness on moving the eye were so frequent 
and pronounced that Bversbusch is inclined to assume a change in 
the muscles themselves. In my opinion this was mainly a symptom 
of disease of the mucous membrane in the auxiliarj* cavities of the 
orbit» whence the inflammatory irritation extended to the periosteum 
of the orbit and the origins of the muscles. A similar affection of 
the frontal sinuses gave rise to the not infrequent supraorbital neu- 
ralgias. 

If we take into account the enormous number of cases of influ- 
enza, all other ocular complications and sequelie are extremely rare. 
They are, in gi-eat part, embolic processes due to secondary or mixed 
infection. The inflammation -producers found in such conditions 
have been the ubiquitous pyogenic staphylococci and streptococci, 
very often the diplococcus pneumonife. The affections in question 
exhibit no symptoms which are characteristic of influenza. Bennet 
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{Lancet ^ Feb. 8th, 1890) calls special attention to the frequency of 
pysBmic processes after influenza. 

Among uveal affections, hyperemia of the iris is said to hare 
been frequent, PJastic iritis was aeen by Kampoldif Delacroix {Arch, 
f. Aug,^ p. r^T) and Gutmann, recent vitreous opacities br 

Eversbusch and Gillet d© Grandmont {Rec, d^OpKih,, 1890, No. %). 
A number of plastic, purulent uveal inflammations, similar to tbost 
occurring after meningitis, were observed by Hosch (Corrmp, / 
Sckweiz. Aerzte, March 1st, 18U0), Nathan son {Petersb. med, Wock,, 
1 890, p. 21 3) and myself. Similar cases are reported by Laqueur 
{Berl kl Woch.y 1890, No. 36 j double embolic iridocyclitis), Ram* 
poldi, Badal and Fage. EverBbuscb reports a panophthalmia due 
to staphylococcus pyogenes aureus, Rampoldi a similar case starting 
from necrosis of an old leucoma. Inflammations of Tenon *s capetda, 
with or without suppuration, are reported by Fuchs, Greeflf and 
Schapringer (New York Med. Mec, June 14th, 1890). 

Non-septic embolism of the central artery of the retina is reported 
by Hosch (one case) and Coppez (three cases) . Hemorrhages into 
the eye are nowhere mentioned and are certainly extremely rare. 
Magnus {Forts, d. Med.^ 1891, p. 118) observed a so-called retinitis 
proliferans after influenza, and Gutmann reports a hemorrhage into 
the vitreous. 

There have also been orbital suppurations of an undoubted emboHc 
character (Wicherkiewicz, Internat. kL Rundschau^ 1890, No. 8, 
and Borthen, Mon, f. Ang,^ March, 1891), 

Influenm has often excited an outbreak of acute attacks of glau- 
coma (Eversbusch, Adler, Gradenigo, Rampoldi, Stuffier, Badal and 
Fage). I have also seen a bilateral attack of acute glaucoma in an 
individual who had exhibited symptoms of glaucoma for some time 
in one eye, while not the slightest abnormality had been noticed in 
the other. I also observed an acute relapse of a serous iritis. There 
have been no reports of the recovery of an inflammiation of the eye 
under the influence of influenza. 

Among diseases of the optic nerve, Denti {Arch, /, ^4 fit;., 1891, p. 
67) observed three crises of pronounced neuritis. NovelH {Ballet, di 
OcuL, XIII, p, 5) and Koenigstein {Wien. med, BUit.y XIII, 9}, 



POISONS AND INFECTIOUS DISEASES. 



395 



each one casei Lebeau {Ophth. Eec.^ Oct., IStH) double neuritis 
which recovered entirely; Vignes {Annal, cVOcuL, 115, p. 244) a 
neuritis of tlie left side with blindness^ one week after influenza, and 
terminating in recovery with V=-j*„. Partial or complete atrophy of 
the optic nerve as the result of so-called retrobulbar neuritis is re- 
Ijorted by Bergmeister (Wien. kL Woch,, 1800, p. 504) » Hansen 
{CeiiU\ /. Aug,, 1891, p. 120), Stoewer {Mon, /. Aug., 1890, p. 
418), etc. 

Central disorders of vision hardly ever occur, apart from the 
visual hallucinations and illusions in influenza psychoses. Hill- 
mann observed yellow vision, possibly of central origin. Scintillat- 
ing sc<:)toma is mentioned quite of ten, but hardly appears to have been 
more frequent than iu those who did not suffer from influeuEa. *Ui- 
other remarkable sympathetic affection is reported by Bock {Mon, f , 
Ang.^ 1890, Dec,), viz., that the eyelashes became white immediately 
after influenza. CoUey {Deutsche med, Woch., 1890, No. 36) ob- 
served Ba.'^edow's disease after influenza. 

Apart from blepharospasm^ affections of the muaclee are rare. 
The most frequent was unilateral and bilateral paresis of accsommoda- 
tion, usually beginning suddenl}*, of a variable course, and some- 
times associated with disturbance of speech and deglutition, as in 
diphtheria- A few other cases of muscular paralysis have also been 
reported, viz., paralysis of the superior rectus (van derBergh, Annal. 
d*OcuL, 1890, p, 79; Badal and Fage), abducens paralysis (van der 
Bergh, Ic, Coppez, Badal and Fage, Valude, Annal d'OcuL, 1890, 
Jan., Rampoldi), coincident paralysis of the levator palpebr^ and 
superior rectus (Stoewer, ^.c), bilateral paralysis of accommodation 
with ophthalmoplegia externa (tJhthoff, Deutsck, med. Woch., 1890, 
No. 10), double total ophthahnoplegia externa without implication 
of the levator pal pe brae superioris (Gayet, Jahr, f, Aug,^ 1870^ p. 
351), complicated inii lateral ophthalmoplegia (Gutinann, /.c), polio- 
encephalitis superior and inferior, and anterior descending polioraye- 
litis with fatal termination (Goldflam, NeuroL Centr.j 1891, p. 16!i), 
etc, 

Renal affections and even acute hemorrhagic nephritis were quite 
frequent, but no mention is made of their effects upon the eye. 
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Among the rare phenomena are acute infiammattan of the left 
lymphatic gland (Lindner, Wien. med. TFbcA,, 1891, No, 16) an^fl 

temporary blindness after epistaxis in a child of seven yeare (Sedan,^ 
Bectieild'aphth,, March, 1S90). 

Nervous disoi*dera of viBion, weakness of accommodation and tha 
like, are occasionally very obstinate, corresponding with the oft€ 
very protracted convalescence. 

Whooping-Cough. 

Conjunctivitis and epiphora are frequent in the prodromal stag^-j 
Photophobia and mydriasis often indicate the transition from 
catarrhal to the convulsive stage (Deutsch, med. Woch,^ 1891, j>. 

The violent coughing spells may produce hemDrThag:e8 into the 
•eye. They are found most frequently beneath the bulbar conjunctiva, 
and are absorbed in from one to three weeks. 

Hemorrhages into the lids, with or without conjunctival hemor- 
rhages, are not uncommon. They are also absorbed without leavtug \ 
a trace, 

Orbital hemorrhages, imless extensive, are usually not noticeable' 
for several days, when the extra vasated blood appears lieneath the 
conjunctiva, in the eyelids and adjacent parte, Small hemorrhages^ 
are harmless ; large ones, which are rare, produce ejcophthalmns. 

Cerebral hemorrhages give rise to corresponding general and 
local symptoms, for example^ hemianopsia, as in Silex's case {Berl, 
Jcl> TVoch.i 1888, p. 841), But this is evidently not a pure ease, b&- 
cause the disorder of vision occurred in a girl of seven years, three 
months after the whooping-cough and immediately after the admin- 
istration of two doses of morphine. On the other hand, whooping- 
cough may exhibit violent cerebral sjinptoms, such as disorders of j 
vision, aphasia, parah'sis, etc., which cannot be attributed to hemor- 
rhag«6 (Troitzky, Jahr, f. Kinderh., XXXI, 3, p. m). This aite- 
gory includes cases of sudden double blindness with intact reaction 
of the pupil, normal ophthalmoscopic appearances, and without albu- 
min in the urine (Alexander, Deutsch, med. Woch.^ 18i^S» p. 204; 
Jacohy, Mew York med. IVoch.y 1891). As in uraamic amaurosis 
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(which may also occur in pertussis), the blindness may be preceded 
by headache and vomiting, aud is probably due to Blight meningitis 
of the convexity. Meningitis is not a very rare complication of 
whooping-cough and occasionally leads to optic neuritis with or with- 
out termination in total or partial atrophy and corresponding impair- 
ment of vision. The disease of the optic nerve may appear under the 
symptoms of an ischaemia, retrobulbar neuritis^ or retrobulbar hem- 
orrhage. 

Knapp {Arch. f. Aug, u. Ohr., Y, 1, p. ^03) observed bilateral 
blindness from retinal ischsemia, whitish optic nerve and narrow 
vessels, as in quinine poisoning. Vision gradually improved, but 
the case terminate(l fatally at the end of six weeks* 

According to Loomis, blindness in pertussis occurs almost exclu- 
sively in those who die later of pneumonia. Jacoby (/.c., Case I) 
observed sudden maximum mydriasis and immobility of the pupil, 
together with double optic neuritis and merely quantitative percep- 
tion of light; recovery- in a very short time. In Alexander's (/.f.) 
Case 2, there was double neuritis with termination in partial atro- 
phy j a similar case is reported by Callan {Jahr, f. Aug.^ 1884, p. 
388). Landesberg (I'i*., 1880 » p. 283) observed hemorrhage into the 
optic nerve with termination in atrophy ; in one case he saw obliter- 
ation of the two upper branches of the retinal artery of one eye, in 
another case subluxation downward of the right lens, as the result of 
violent coughing. 

Muscular paralyses also occur, either as the result of hemorrhages 
into the nuclear region, the nerve roots or the nerve trunks, or aa 
the result of meningitis. Central (conjugate) disorders of the mus- 
cles may also occur in both ways. Rosenblatt {Jakr, /. Aug,^ 1883, 
p. 314) reports dilatation of one pupil, paralysis of the motor oculi 
with and without facial and acoustic paralysis, unilateral ptosis and 
paralysis of the opposite upper extremity, etc. 

Phlyctenular affections of the conjunctiva and cornea also occur 
after whooping-cough. Like other infectious diseases which ap- 
pear betw^een the ages of two and four years, it is not infrequently 
the exciting cause of internal squint, especially in children who are 
predisposed to it by refractive errors. 
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Mumps. 

This is acoomp^ied not infrequeDtly by conjunctivitis* occasion- 
ally by epiphora, cedemaof the lids, chemosis of the conjunctiva (from 
compression of the vessels of the neck, according to Hatrj ). The 
enlargement of the parotid is sometimes accompanied or followed 
by enlargement of the lachrymal glands. There is more or lees acute 
enlargement of these glands, terminating in resolution. Casee of 
this kind are reported by Eider {Jahr, f. Aug.^ 1873, p, 471), Sclifw- 
der {Mon. f, Aug.^ 1891, Dee.), Seeligsohn {ib,, 1891 ^ Jan) ., Gordm 
Norries. A more chronic case of swelling of the lachrymal and 
parotid glands is reported by Puchs ("Beitr* z. Aug.," 1891, 3) ; lui 
excised piece of the former exhibited the structure of l3*naphoma. 
In parotitis of the left side, Burnett {Jahr. f. Aug., 1886, p. 313) no- 
ticed on the right side considerable swelling of the orbital tisane 
with exophthalmua, mydriasis, paralysis of accommodation, swelUug 
of the lids and double vision. The ophthalmoscope showed ilisteuded 
retinal veins. During an epidemic of mumps in the garrison at 
Lyons, Hatry (i7j,, 1876, p. 374) noticed, in ten cases, var3*ing gradt^ 
of congestion and inflammation of the retina and optic nerve, wiUi 
corresponding impairment, of vision. 

Ilirschberg {Centr. / Aug,, 1890, p, 77) and Scheffel (ifc., p, 
130) report cases in which the lachrymal gland, but not the parotid, 
was enlarged. It is doubtful whether these cases may be called 
mumps of the lachrymal gland, in the sense that they have the same 
cause as epidemic parotitis, although in ScheffeFs ease the submax- 
illaiy and sublingual glands were also enlarged. 

The rare sequel?© of mumps correspond to those of other infectious 
diseases. Tolon (Jo/?r./. A ug., 1883, p, 4Gfj) reports unilateral optio 
neuritis, terminating in atrophy and blindness ; there wei'e also cete- 
bral symptoms. The primary cause was evidently a complicating 
meningitis. Schiess (18, Jahresber. , p. 3) observed metastatic irido- 
cyclitis which necessitated enucleation; "the iris was remarkably 
thickened, had a peculiar medulla ted structure, and its vessels wero 
very large.*' Boas {Man. f. Aug., 188C, p. 273) reports a muscular 
paralysis, a paresis of accommodation after mumps. The causal 
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connection of Adler*s {Cenit\ f. Aag,^ 1880, Nov.) three case^ of 
aubepithelial keratitis appeared to be very doubtful. 

Pest and Yellow Fever 

often lead to affectionB of the eye, but they need not detain us here^ 
because they eichihit no characteristic features. 

Beri-BerL 

In beri-beri or kakke« the eye muBcles are often attacked in a 
characteristic fashion. The facial^ motor oculi, abdueensand trochle- 
aris nerves may take part in the spasms and paralyses. The face 
and lids also take part» in many cases, in the initial cedema of the 
disease. 

Laurengao {Jahr. /. Aug,^ 1872, p. 219) saw a number of came 
of atrophy of the optic nerve, and also an attack of glaucoma excited 
by beri-beri. The amblyopia mentioned by Da Costa Alvarenga 
(if)., 1881, p. 335) was probably diplopia due to paralysis of ocular 
muscles. 

Kessler 1889, p. 506) repeatedly observed contraction and 
insufficient filling of the natinal arteries, white sheaths around the 
arteries and veinsj and a whitish and bleached papilla. The same 
writer {Centr, /. d. med, IViss.^ 18til» p. 7f*0) found anatomically, in 
two cases, cedematous changes in the retiua and optic nerve, with 
dilatation of the peri -choroidal and scleral lymph spaces, and to a less 
extent of the optic nerve sheathe. There was moderate interstitial 
optic neuritis. 

Vertige Paralymnt. 

This affection (Gerlier's disease) is a jiteculiar infectious malady 
which occurs in cowherds or in individuals who sleep in cow-stables 
(Eperon, R€i\ med, de la Suisse Bomande^ 18S7, No, 1; 18H0, No. 
Ij Halteuhoff, Prog. Mid.y U87, No. 26). The chief symptoms are 
dulness, exhaustion, amblyopia and occasionally diplopia with nor- 
mal ophthalmoscopic findings, ptosis, paresis of the flexors of the fin- 
^rs (which are used in milking), attacks of vertigo, etc. From 
1S74 to 1886 Haltenhoff {Lc) treated nine cases of this disease. 
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which usually runs a favorable course. Although the ophtbalmo- 
scopic findings are generally normal, Eperon {Lc) observed two 
cases of marked congestion of the papilla » associated, in one caae, 
with peri 'papillary hemorrhages. According to Mauthner the sjinp- 
toma point to the region of the muscde nuclei* It appears to me to 
be at least equally probable that there is a basal cause, a very mild 
form of basilar meningitis or meningeal oedema. Perhaps the whole 
process is merely an abnormal innervation of the vessels. In the 
latter ev^ent the ptosis would be sympathetic in origin. Ajiatomical 
lesions have not yet been discovered. 

Pellagra. 

This peculiar disease begins with intestinal catarrh ; it leads to 
erythematous swelling of those parts of the skin which are exposed 
to the air, and then to dark pigmentation of the integument. In 
about half the cases, cerebral symptoms and psychoses finally develop. 
The characteristic sign on the part of the eye is night-blindness, evi- 
dently as the result of the great impairment of nutrition. 

According to Tebaldi (Jahr. f. Aug.y 1870, p. 374), ophthalmo 
Bcopic findings are not uncommon. Among fifty cases he found oon- 
gestion of the papilla eighteen times and occasionally sinuous and 
varicose veins ; the latter were seen particularly in obstinate relapses. 
In eleven cases the papilla was ansemic and pale and the vessels nar* 
row, Stroppa {ib.^ 187*2, p, 363) saw two cases of atrophy of the 
optic nerve. Neusser {ib., 188?, p. 303) reports diplopia and ambly- 
opia. According to Rampoldi 1885, p. 318), the most frequent 
eye symptoms in jiellagra, apart from torpor retinas, are retinitis 
pigmentosa, atrophy of the optic nerve, disappearance of the choroidal 
pigment, then marantic ulcers and necroses of the cornea, opacities 
of the lens and vitreous. These symptoms do not warrant any con- 
clusion with regard to the nature of the disease. 

The disease is generally attributed to the ingestion of spoile^l 
maize, and Lombroso claims to have produced the symptoms by ad- 
ministration of the tincture of such maize to poorly nourished indi- 
viduals. In this event pellagra would not be an infectious disease, 
but a chronic ptomaine poisoning. Several writers have found a 
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definite bacillus which is said to be the cause of the Bpoiling of the 
grain, and this would then oonstitute the indirect cause of the dis- 
ease. 

Malaria. 

This is probably due to an anim^ parasite, the Plasmodium ma- 
larias. 

In malarial attacks certain eye symptoms may form part of the 
attack or may even be a substitute for it, A characteristic feature is 
their periodical occurrence (this is also true of other diseases in ma- 
larial regions) and the rapid curative action of quinine. Neuralgias, 
especially the supraorbital form, occasionally the ciliary form, are 
very frequent. Muscular paralyses (ptosis, Adelsheim, Jahr, f. 
Attg.^ 1888, p. 385) and spasms (spasm of accommodation » Stilling, 
ib,i 1875) hare also been noted. Amblyopia (central) and even com- 
plete blindness, without ophthalmoscopic findings or loss of the pupil- 
lary reaction to light, have been observed as part of severe attacks 
ami also in latent malaria (Dutzmann, Wien. tned. Presse, ISTO, p. 
514 J Vachi, Neurol, Centr.^ 1888, p. 634). Blindness has also lieen 
observed after the attack (Koslowsky, Jahr.f. Aug., 1878, p. 2S1) ; 
it was associated with congestion and oedema of the papilla, and 
probably peripheral in character. 

Peunoff {Centr, f. Ang.^ 1878, p. 881) states that the pupil is al- 
ways dilated during the paroxysms, more markedly in the hot than 
in the cold stage. When the dilatation is pronounced, it is still rec- 
ognizable fifteen to eighteen hours after the attack. Otherwise it 
disappears in five to six hours. There was also congestion of the 
retina and optic nerve (as always happens in mydriasis) . 

Hilbert {Cenir. f. Ang.^ 1881, May) describes conjunctival ca- 
tarrh as a rare form of latent intermittent fever; it occurred four 
times in the tertian t}^, was attended with splenic enlargement, 
and was cured by quinine. Meisburger {Jahr. f. Aug.,, 188:>, p. 
299) also mentions conjunctivitis, Adams {ib., 1881, p, 318) iritis, 
Selueck (ih,, 1889, p. 604) five cases of plastic iritis, Dubelir {ib., 
1883, p. 29n) blindness with exophthalmus ; int<^rmittent Ktrabismus 

has also been described {Jahr. f. Aug.j 1870, p. 4G'^). Baas {Mon. 
2G 
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/. Aug,, 1885, p. *240) reports a case of blue vision which appeared 
ererj other day between 10 and 1*2 A.M., and was cured by qtiinioe. 

Retinal hemorrhages may occur in severe cases at the banning 
of the disease, but they are more frequent in later stages. Acconl- 
ing to Mackenzie {Jahi\ /. A7ig.^ 1877, p. 215) these hemorrbagee 
are more fretjuent iu the quotidian than in the tertian type. Ac-' 
cording lo PounofF {1. c.) many attacks are complicated with conjasO' 
tivitis and ciliary injection, and even iritis may develop. Severe 
attacks are attended by coma and cerebral symptoms, aznong whieb 
double cortical blindness is occasionally found. 

According to Sulzer (Arch. d'Ophih.y 1890, p. 193), hypersamia 
of the disc, slight obsc^uration of the fundns, photophobia and "ae^ 
ing sparks'* are observed in twenty per cent of the cases during and 
between the attaclcs- These cases exhibited a marked predisposition 
to macular affections, similar to those observed in looking at an 
eclipse of the sun, but the prognosis is favorable. 

As in other infectious diseases, a series of complications is foim 
after the malaria has lasted a long time. According to Sulzer {Lc.\ 
these include, 1, neuritis, usually bilateral, in severe cases with pig- 
mentation of the papilla, in eight per cent with termination in atro- 
phy of the optic nerve; diffuse vitreous opacities; 3, multiplr* 
retinal hemorrhages; 4, sudden and permanent blindnejas. Other 
complications which have been observed are: iritis (Peunoff), sup- 
purative choroiditis (Peunoff, f.c, Landesherg, Jaht\ f. Ang,^ 1880, 
p. 334), cborio-retinitis (Poncet, AnnaL d'^OcuL^ p. 201), umlateni) 
retr<:>bulbar neuritis with large central color scotoma (Uhthoff, 
Deuf sch. med. Wock,, 1880, p. 303), two cases of unilateral atrophy of 
the optic nerve without preceding neuritis (Bull, Jahr.f. Attg,^ 
p. "213). Macnamara {Brit, Med, Journ,^ March 8th, lrt90) reports 
a paresis of the external and inferior recti, Uhthoff (7.c,) auabducens 
paralysis. Bagot {Ann. d^Oi\, 1891, Nov.) attributes two cases of 
double soft cataract to mal^iria. 

A deposit of pigment is found not infrequently in the fundus after 
malaria of long standing. Such depjsits are undoubtedly doe lo 
pigment emboli, as the result of gradually developing nielanromia or 
formation of pigment Eakes in the blood. In the retina these emboli 
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are comparatively hanulesB, but in the cerebral cortex they may give 
rise tu serioas Bymptoms- 

Poncet (/.c.) found on autopsy changes in the retina, and partic- 
ularly in the choroid, much more often than the ophthalmoscopic 
findings indicated. These changes included oedema, hemorrhages, 
lesions of the walls of the vessels and thromboses, smaU inflammatory 
foci with and without pigment, etc. He is inclined to attribute the 
larger proportion of the cases of malarial ambl^'^opia and amaurosis 
without findings to this chorio- retinitis palustris," but this is prob- 
ably true of very few cases. The majority are undoubtedly of central 
origin, due to similar changes in the occipital cortex or to pigment 
emboli in that locality. Hemianopsia is also observed occasionally 
(De Schweinitz, Med. News, ISdO, No. 27 j Peunoff, J'oAr. /. Aug,, 
1883, p. 301) . The latter observed in his own peraon an attack (last- 
ing twentj^-four hours) of complete blindness, aphasia, left hemiplegia 
and anaesthesia. In two comatose patients, he observed double com- 
plete blindness with aphasia and paralyses which disappeared in a 
few days. The central disorders of vision, which occur at the very 
onset, and the retinal hemorrhages of the same period, must be re- 
garded as septic, the result of ptomaine poisoning. 

Cortical blindness may also be ursemic in character, inasmuch as 
renal diseases and their sequelte are found quite often in chronic 
malarial poisoning. A scorbutic terminal stage" sometimes devel- 
ops, and may be manifested by hemorrhages in all parts of the visual 
apparatus. Quinine may also give rise to disorders of vision, but 
these are peripheral in character {vide p. 351). [Keratitis as the 
result of malaria is not infrequent, and presents features w*hich are 
more or loss typical. It attacks by preference the epithelium and 
superficial layers, is non~suppurative ; ulcerations are superficial. It 
is chronic in duration. There is often anaesthesia of the surface. 
The opacity is apt to run in streaks, 3-et may present itself in patches. 
One will find marked tenderness of the supra-orbital nerves as they 
pass out of the orbit, which is tlie most valuable pathognomonic sign, 
and when concurring with the conditions described indicates the 
absolute necessity of quinine in effecti ve doses as an adjuvant to local 
treatment. — Ed . ] 
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EniptioDs of herpes are frequent io intermittent fever. It 
appears upon the cornea and has been described under the most vari- 
ous names (p. '253) , Night blindness, torpor retinse, is not icln^ 
quently one of the most striking symptoms of malarial cachexia. 

Ti'ickinosis, 

This disease is also due to an animal parasite. The cedema of 
the lids, which often appears at the very beginning, is oceasionalij 
important in diagnosis. It is only in severe cases that tlie tnchinii 
emigrates into the external eye muscles, and the smooth internal 
muscles always escape {vide p, *^fJfi) , 

The chronic infectious diseases which require consideration 
85'philis, tuberculosis, scrofula and leprosy. Prior to the discoveiy 
of their specific bacilli, the two latter diseases were regarded as 
constitutional affections," and thus form a suitable transition to Uit 
latter. 

Syphilis. 

Vide Alexander, "Syphilis u. Auge," Wiesbaden, 1888, 1889; 
Schubert, "Ueb. syphilid Augenleiden,*' Berhn, 1880; Man?^ Jahr 
/ Aug,, 1872, p. 230, etc. 

The acquired form of syphilis will first be discussed. The eye 
may be the point of entrance of the infection, and the hard chancre 
may be found upon the lid or its free margin and upon the conjunc- 
tiva. The most frequent localization is the inner angle of the ey^ 
upon the caruncle, where a small loss of substance is apt to occur 
from rubbing ; next in frequency stands the lower lid and its free 
border, and not very rarely the palpebral conjunctiva. Hard clian- 
ere of the bulbar conjunctiva is extremely rare (R6na, jHon, f. prak. 
Demiat, ,1891,p.4G2), A case of chancre of the cornea has also been 
reported (JuUien* "Mai vener.,'* p. 585). Like all diseases of the 
eye which are due to mbbiog the eye, hard chancre is much more 
frequent on the right side. 

The induration is usually very hard and extensive, and lasts a 
long time, A hard spot may be distinctly felt even at the end of a 
year and a half. Beoovery is usually quite complete, and the iod 
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ration is associated merely with swelling of the lids, epiphora, che* 
tnoeis, coDjunctivitis, etc. Partial eotropium and trichiasis are not 
infrequent terminations (Krelling, Vierielj. /. Derrnat. u. Stjph,^ 
XV, p. 1). 

The sweUing of adjacent lymphatic glands may also be very pro- 
nounced ; they may extend from the lobe of the ear to the acromion 
and supraclavicular fossa. From the glandnlar enlargements in 
syphilitic primary lesions, Lavergne and Perrin concluded that the 
lymphatics of the inner part of the eyeliila pass to the submaxillary 
glands, those of the outer half to the glands of the parotid region and 
the pre- auricular glands. 

Hard chancre of the lids might possibly be mistaken for epithelial 
cancer. The age of the patient will usually, though not always, de- 
cide the diagnosis. In two cases I have seen chancroid at the inner 
angle of the eye in young people of twenty years. The enlargement 
of the glands is found in both diseases, so that sometimes the appear- 
ance or absence of secondary syphilitic manifestations must decide 
the diagnosis, unless a microscopical examination can be made. 

The integument of the lids is also involved in the eruptions of 
the early i>enod of the disease. According to Michel, this is especially 
true of roseola or acnelike eruptions. When they affect the border 
of the lids, they may give rise to loss of the eyelashes. Ulcerative 
eruptions, even nipia, are not uncommon upon the Mdn (Alexander, 
/.c, p. 12). Eruptions upon the conjunctiva are very rare (Gut- 
maun, Deutsch. med. Woek., Feb, 16th, 1888; Sichel, Jahr. /. 
Aug,, 1880, p. 392). 

Syphilitic iritis generally appears at this early stage, commonly 
associiited with eruptions, but sometimes at an early period. At the 
beginning it is unilateral and does not differ from plastic iritis due 
to other causes. At a later period the other eye is often affected and 
relapses are also frequent. Syphilis is by far the most frequent 
cause of iritis. According to some statistics three- fourths of all iri- 
tides are syphilitic, according to others (Arlt) only one-fourth. 

It is only in fifteen to twenty per cent of the cases that the iritis 
appeal^ in a manner which is characteristic of syphilis (iritis gum- 
mosa, condylomatosa, papulosa), Yellow or dirty orange-colored 
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nodules appear in the tissues of the inflamed iris ; they are surrounded 
by a narrow red mne and rarely exceed 2-3 mm. in diameter. Their 
favorite location is the vicinity of the border of the pupil, especially 
below, hut they are found occasionally in other parts. A small liyjHv 
pyou is not very uncommon j it is sometimes attended with a striking 
subsidence of the previously violent pains. The little nodules may 
disappear entirely under suitable local and general treatment ; tliey 
usually leave a broad synechia and often a discolored atrophic patch. 
Tlie term iritis papulosa is probably more correct than iritis gum- 
mosa, in view of the stage of syphilis in which iritis is generally 
found, but there is really only a quantitative difference between a 
syphilitic papule and a gumma. Larger, confluent gummy tumors 
of the iris occasionally appear in the later stages of severe syphilis. 
They may fill the entire chamber and their growth may lead to Iosb 
of the eye. These are usually associated with severe inflammatoiy 
changes in the other parts of the uvea, 

Sometimes there is merely a nodule-like thickening of the tla^ie 
of the iris, hut even in the apparently diffuse, non-papular iritis tlio 
microscope shows little nodules due to arteritic changes, proliferation 
of epitheloidal cells and accumulations of round cells. 

Iritis gummosa, papulosa, or condylomatosa will suffice for a 
itive diagnosis of sy philit^, At the most it might be mistaken for an 
abscess of the iris, but this is prevented by the previous history (for- 
eign body in the iris). Certain granulomata are easily distinguished 
from the yellowish-red syphiloma by their gray or grayish -red color. 

I have recently seen typical iritis papulosa as the first and so1« 
secondary symptom, three weeks after a hard chancre; rapid recov- 
ery followed antisyphilitic treatment. Two months later sjrpbilitic 
eruptions of a severe ulcerating form appeared uiJon the skin. 

No part of the eye and adjacent structures is spared during the 
further course of syphilis, apart from the lens, which is only involved 
secondarily, 

Syphilis is manifested either by inflammations, mainly intersti- 
tial, of any part of the visual organ, but chiefly of the uvea and retina, 
the nerves and meninges, or by specific new formations, Tlie hittvr 
are composed at first of a granulation-like, later by a uecrobiotic 
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tissue (syphiloma, gumma) which may develop in any region. They 
may be circumscribed Hke a tumor, single or multiple, or diffused 
over a large area, especially at the base of the brain. 

A coram on feature of all syphilitic diseases is a peculiar affection 
of the small arteries (arteritis syphilitica), which leads to narrowing 
and finally occlusion of the vessels. This lesion may also occur sep- 
arately, without inflammatory phenomena or specific new growths. 
In the latt-er event the symptoms are insignificant, although they 
result occasionally in a cerebral hemorrhage; in young people this is 
always suggestive of syphilis. While the iuliammatioDs and gummy 
neoplasms may subside, the arteritic changes only resolve in part, 
and the consequent impairment of nutrition may give rise, particu- 
larly in the nervous system, to certain diseases (tabes, etc.), usually 
of an atrophic character, which are much less fret^ueiit in non-syph- 
ilitics. 

So long as the inflammation or neoplasm remains interstitial, 
complete restoration is possible; destroyetl nerve fibres or ganglion 
cells cannot be destroyed. 

As a general thing, the diffuse superficial infiammations belong 
to the early, the gummous lesions to the later stages of syphilis, but 
both forms are often observed at the same time. The coalescence of 
the small foci (which are also present in the former variety) iuto 
larger, tumor-like or more diffuse new formations, merely shows the 
diminished power of resistance of the tissues. 

Aside from the ordinary plastic form, iritis may also appear in 
the serous form, as an asthenic or cachectic inliammation, or, on the 
other hand, it may occur, when the infiammution is very acute, as 
iritis gelatinosa or fibrinosa. As in all syphilitic iufiammations, 
hemorrhagic forms are comparatively rare. The remarks made con- 
cerning the iris are also (rue of the ciliary body and choroid, which 
are more or less implicated in iritis. Cyclitis and choroiditis may 
develop in every* possible degree of violence and duration. The in- 
flammation may be diffuse or focal (disseminated choroiditis) ; the 
two forms can only be differentiated with the ophthalmoscope, on 
account of the implication of the pigment epithelinm in the dissem- 
inated form. The microscope shows that the inflammation is mainly 
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focal in both forms, but specific cbanges in the arteries are also mdalj 
diffused. 

In the mild forms, choroiditis occurs in the ordinary disseminated 
variety, with very slight disturbance of vision j and may come to a 
standstill at any stage. It does not differ from the variety due t-j 
other causea. Certain varieties^ such as that associated with numer- 
ous small atrophic spots surrounded by a pigmented zone (choroiditia 
areolaris) are perhaps more frequent in syphilitica than in others. 
According to Graefe and Foei^ter, syphilitic choroiditis dissem- 
inata ia more frequent at the posterior pole of the eye ; according to 
Galezowski, it occurs chiefly at the equator. Flocculi in the Titre- 
ous» associated with disseminated choroiditis, arouse the suspicion 
of syphilis, but there are undoubted syphilitic affections without tbeee 
flocculi. 

More frequently the choroidal attacks are severe and are oompli* 
cated by numeTOus and dense vitreous opacities, The ophthalmo- 
scope may show disseminated foci, but the process is usually diffuse, 
i.e., the pigment epithelium ia not notably affected at the start. The 
attacks do not always yield promptly to anti -syphilitic treatmeat, 
and may lead to loss of sight, either by implication of the iris (occlu* 
sion of the pupil and increased tension) or by detachment of th© re- 
tina. As a general thing, the severe forms belong to the late stages 
of syphilis and may be very painful, especially when the ciliary body 
is profoundly involved. In part, however, these are not true syj)hi- 
litic affections, but must be regarded as sequelaa in an individual 
weakened by a previous infectious disease; in such cases autisyphi- 
litic treatment is useless. 

As a matter of course the retina is veiy often, if not alwa^'s, 
affected in these choroidal inflammations, so that it would be more 
correct to speak of a chorio-retinitis. Hitherto it has been the cus- 
tom to Cidl the d isease choroiditis when the ophthalmoscope showed 
changes in the pigment epithelium, and retinitis when these changes 
are absent. 

At the start, the clinical symptoms are usually insignificant and 
of a general character, such as "seeing sjmrk^,'* floating spots, occa- 
sionally subjective colored vision. These symptoms are evidently 
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due to the irritation of the outer layers of the retina by the diseased 
choroid (Schenke). Even when the disturbance of vision is more 
pronounced, — cloudy vision to complete, usually positive scotoma 
(generally central, in rare cases even annular)— it is explained in the 
main by the impaired function of the outer layers of the retina. 
Torpor and an^thesia retinfe, micropsia, etc. , aro sometimes the 
most striking symptoms. 

The ophthalmoscopic appearances depend upon the implication of 
the pigment epithelium. We lind choroiditis disseminata in every 
possible degree, with pigmentation of the retina similar to, but much 
more irregular than typical retinitis pigmentosa ; or there ia merely 
more or less dense and extensive opacity of the retina. 

In the former case, anatt^mical examination shows numerous 
points of adhesion between the choroid and retina, at which the pig- 
ment emigrates into the latter. The retina exhibits irregidar patches 
of cellular infiltration and also the appearances of typical specific 
arteritis. In h case examined by me, which presented the clini- 
cal symptoms of annular scotoma, the changes in the pigment 
epithelium were visible with the ophthalmoscope over the entire 
fundus. 

The second form, in which the opacity of the retina predominates 
and the changes in the pigment epithelium are insignificant, is ob- 
served chiefly in the region of the macula lutea. It has been called 
central relapsing retinitis (von Graefe), because it is only in this 
locality that it produces notable disorder of sight. Diffuse opaque 
patches are not uncommon in other parts of the fundus, but a periph- 
eral amblyopic spot in the monocular field of vision must he very 
large in order to produce any striking loss of sight. In the macula 
lutea and fovea centralis every impairment of vision at once becomes 
noticeable. 

The initial clinical symptoms are vague and point to irritation or 
of function of the outer layers of the I'etina. They include dis- 
torted vision, photopsife, photophobia, hemeralopia, micropsia, see- 
ing sieves or gratings" (this indicates destruction of individual groups 
of roHs" and cones), etc. These symptoms progress gradually or quite 
suddenly into a central, often very dense, and usually positive sco- 
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toma^ which is seen as smoke or mist. Diflhisa implication of the 
entire retina may produce complete blindness. 

The ophthalmoscope shows a diffuse gray opacity of the fundus 
over a greater or less area, occasionally more marked along the res- 
sels. This opacity must be attributed, at least in part, to dust- like 
opacity of the vitreous. The optic nerve is usually reddened and 
there is some venous congestion of the fundus j hemorrhages into the 
retina are extremely rare. 

If the disease attacks mainly the macular region, the opacity is 
here most dense, but is not infrequently overlooked at the start, when 
the examination of this region without atropine is diflScult. The 
retinal vessels in the macula are noticeably dilated and oft«n appar- 
ently increased in number, because small, otherwise invisible vessels 
can be seen on account of the congestion. The specific ^teritis may 
be seen as whitish -yellow sheaths around the arteries, and we of lea 
find in the affected parts of the retina small, yellowish or brownish, 
roundish spot& grouped like bunches of grapes (Ostwalt, Bert, kL 
Woch., Nov, 5th, 1888, and Hirschberg, Nov. 12th, 1888). 

Apart from the specific arteritis, which may also exist indepen- 
dently of retinitis^ the microscope shows very little in the retina. 
More or less extensive choroidal changes are always demonstrable. 

The disease may begin in the first six months, hut more frequently 
in the second, third, or fourth years after infection; it may be uni- 
lateral or bilater^. It is generally very obstinate and often relapeee. 
The final termination is quite favorable in the majority of cases, al- 
though permanent impairment of vision, even yellow atrophy of the 
optic nerve and complete blindness, may be left. There may also be 
a new formation of connective tissue upon the inner surface of the 
retina and extending into the vitreous (retinitis proiiferans). Thia 
hardly ever happens except when hemorrhages have occurred, and 
these are rare in syphilitic affections. 

As a matter of course there is every possible ti-ansition between 
the two forms of disease just described. The more severe tlie dis- 
ease, the more dense are the vitreou.s opacities, and the greater the 
likelihood that shrinking of the vitreous, detachment of the retina 
and phthisis bulbi will satin, I have found that typical central reli- 
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nitis is met with chiefly in youiig i>eople, and is rare beyond the age 
of forty. Disseminatetl choioi (litis, with more or less abundant vit- 
reous opacities, is more frequent in older people. Foerster (/.c, p. 
191) appears to have had the same experience. 

Ijarger gnmmous neoplasms also grow from the choroid, iris and 
ciliary body, although rarely from the latter (Mauthner, Woinow, 
Alt). It is usually impossible to secure their resolution without 
causing destruction of tlie eye. 

Inflammations of the sclera are frequent as a part of extensive 
syphilitic uveitis, and may recover or may leave scleral staphylo- 
mata. They are rare as an independent disease in syphilis and do 
not always yield promptly to specific treatment, so that their syph- 
ilitic nature may remain doubtful. Gunomata may also start from 
the sclera; more frequently they start from the uvea and involve the 
sclera secondarily. 

Syphilitic disease of Tenon's capsule is very rare; it produces 
the same symptoms as tenonitis from other causes and jdelds to anti- 
syphilitic treatment. In acquiretl syphilis, specific disease of the 
cornea is disproportionately rare. Diffuse interstitial keratitis^ 
iwhich is so frequent and characteristic in congenital syphilis, ia ob- 
served only in rare cases and at a late period in acquirtnl syphilis. 
In the majority of cases it should be regarded as a socjuel, because 
anti -syphilitic treatment usually exerts no influence upon it. It runs 
essentially the same coiu^e as the hereditary syphilitic variety, but 
may merely affect a part of the cornea or give rise to opacities at the 
edges (Hock, Wim. KUnik, 1876). 

Mauthner (ZetssPs '* Lehrb. d. Syph.") describes a true keratitis 
punctata in Kyphilis. Opacities as large as the head of a pin come 
and go, with or without ciliary injection, in the various layers of 
the cornea; they never grow larger and never lead to suppuration. 
The disease is extremely rare. Alexander {I.e., p. 45) has seen a 
similar condition associated with true iritis. 

Under the term gumma of the cornea, Denaire describes roundish 
gray diffuse opacities, associated with iritis (probably the form just 
motioned), and Magni de«iicribes small opaque patches at the ex- 
treme periphery of the cornea. I have observed a grayish- yellow 
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infiltration, about 3 mm, in diameter, situated beneath traQspareot 
epithelium, about 2 mm, from the rim of the cornea, to the outsid* 
and above. This had developed in an elderly individual three years 
after syphilitic infection. An ti syphilitic treatment had no vyry 
striking effect, but the infiltration slowly disappeared, leaving a 
grayish, distinctly depre^ed patch without any development of ves* 
sels. This may very readily have been a gumma; and the ina])erfect 
effect of mercurial treatment may have been due to the fact that it 
was situated in a non -vascular tissue. 

Conjunctival catarrh, congestion and the like are often found in 
syphilis without any real relation to this disease. They are some- 
times producet-l, however, by undoubted Byphilitic affections of the 
lids, lachrymal organs, etc. The observations of Goldzieher {Cenlr. 
/. Aug., 1888, p. 103) and Sattler {Prag. med. Woch., 1888, No. 12) 
arc the only ones reported concerning a specific, trachoma- like disease 
of the conjunctiva^ which yields only to anti-ayphilitic treatment 
The direct connection with syphilis of the " reciirrent coujunctiral 
hypersemia,*' of ^¥hich four cases were described by Alt {Centr,J. 
Atig.t 1890, p. 37S), is somewhat doubtful. 

True gunimata alf5o occur upon and beneath the conjunctiva 
(Trousseau, Ann, de Dermaf . et Syph.y IX, No, 7, two cases in the 
ninth and twelfth months in severe syphilis ; Estlander, Mon . f. Ahq.^ 
VIIL, p, 269, etc.). They may also develop in the lachrymal carun* 
cle (Taylor, Jahr. /. Aug., 1875, p. 45'^), As a general thing, how- 
ever, the gummata of the conjunctiva start from the tissue of the 
upper lid, particularly from the cartilage. They may develop even 
during the first year of the disease, grow to the size of a pea or a bean, 
and generally ulcerate rapidly and cicatrize. If the inferior maxil- 
lary and pre-auricular glands are greath^ swollen, the gumma may 
present a close resemblance to the initial lesion. A non-gummons 
tarsitis, an acute enlargement of the cartilage without ulceration, 
also occura in the early stages of syphilis and disappears after pmper 
treatment. 

Even the lachrymal glai^ds^ which were long regarded as ex^pt, 
have been found to bo gumijtiatous in rare cases, or to be attacked by 
an interstitial inflammation (Streatfield, Alhini, Adlor and Alexan- 
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der, I.e., p. 3fj). The tumor produced by their enlargement rapidly 
subsides under specific treatment, while they previously resisted all 
therapeutic efforts. 

SjT>hilitic disease may also appear in the orbit and its bony walls. 
Gummy periostitis leads to caries and necrosis, eBpecially at the rim 
of the orbit. Periostitis of the deeper parts necessarily produces 
symptoms of tumor : protrusion of the globe away from the tumor, 
impairment of mobility toward the side of the tumor, more or less 
impairment of vision according to its position (especially at the optic 
foramen and superior orbital lissure) , anesthesia of the conjunctiva 
and cornea with its sequelae (neuro-paralytic keratitis), neuralgias 
and paralyses. In addition there are signs of inOammatlon : swelling 
of the lids, chemosis, more or less conjunctivitis and, at a later period, 
signs of orbital suppuration and the formation of fistulse. The symp- 
toms are not characteristic of the syphilitic origin of the lesion. The 
diagnosis depends upon the previous history and the results of speci- 
fic treatment. 

The tear passages are often attacked in the form of dacryocj^stitis, 
dacryo-cysto-bleunorrhoea, and stenosis. The disease extends in most 
casea from the nasal mucous membrane. The bony walls of the 
lachrj'mo- nasal canal are not infrequentlj- involved. This results 
frequently in cicatricial, even bony occlusion, and the prognosis is 
thus materially aggravated. 

Lesions of the cranium and its contents are probably the most 
serious manifestations of the disease. Arteritis obliterans may cause 
sudden elimination of entire vascular tracts in the brain and lead to 
hemorrhage and softening. This is %*ery significant of syphilis when 
the patient is young and does not suffer from cardiac disease. Giunmy 
growths may also develop. They appear as superficial infiltrations, 
particularly at the base of the brain, inclosing the optic nerve, chiasm, 
tractus, motor and sensory nerves ; but also upon the convexity, where 
they give rise to cortical symptoms, such as hemianopsia, apbaeia, 
Jacksonian epilepsy, etc. They may also occur as tumors, either sin- 
gle or multiple, in any part of the brain or its meninges. The symp- 
toms may advance rapidly or slowly {vtde page 138) and with more 
or less irritation and iuiiammation of surrounding parts. 
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SypbiliB 13 often manifested by a multiple gummy basilar neiuitiS) 
or ever}' possible disease of the brain and cord may be simulated, 
characteristic feature of brain syphilis is the striking variability 
the sj-mptoms, so that, for example, Oppenheim {Berl, kl, HocA., 
1887, p. i>Gi>) regards " oscillating" bitemporal hemianopsia as a cri- 
terion of syphilis of the base of the brain. Under suitable treatment, 
apparently impossible recoveries are sometimes effected; on Cb« 
other hand, apparently mild symptoms may prove very obstiuate. 

Eye symptoms are very common in cerebral syphilis, but we will 
discuss only two, viz. , diseases of the optic nerve and paral^'ses. 

Central and peripheral affections of the optic ners'^e am very fm- 
quent tokens of syphilis. They are usually secondary, aa, for exam- 
ple, the neuritis of uveal and retinal diseases, which generally rccoT- 
ers, bub occasionall}- terminates in yellow atrophy ; we find alsont-'uri- 
tis due to meningitis or gummy growths, and terminating in rGCo%*erT, 
partial or total atrophy ; choked disc from cerebral gumma, simple 
pressure atrophy or retrobulbar neuritis in diseases of the skull and 
orbit, etc. Tabetic atrophy of the optic nerve should no longer be 
included among syphilitic diseases, oven though it develops in an 
individual who was formerly syphilitic. 

The optic nerve may also he affected in a more independent man* 
ner and, as a rule, at a relatively early period, viz., lietween tla* 
eighth and twentieth months. In this optic neuritis, which may be 
single or double, isolated or associated with neuritis of other Imsikr 
nerves, the microscope discloses the 8peci6c character of the affection 
by the arteritis and interstitial gummy processes. These are foimd 
not only in the nerve, but also in the chiasm and tractus, so that 
there may be various peripheral disorders vision. The progoueift 
18 comparatively favorable, the more so, the earlier the diseiUM 
begins after infection. Later the secondary diseases of the optia 
nerve predominate, and the nervous elements, which cannot be re- 
placed, are more apt to be destroyed. 

Badal {Arch. d'OphtK, VI, p. 301) found 139 cases of dideaae of 
the optic nerve and 144 paralyses among C31 cases of ocular syphili 

Syphilitic paralyses of eye muscles may also be due to vario 
causes. The muscle itself may be diseased^ specific neoplasms in th 
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<>rbit (especially at the superior orbital fissure) may affect the nerves 
and muBcles, neoplasms at the base of the skull may compress the 
basilar ner\'es; growths within the brain may injure the motor nerve 
roots and nucle^i, or, if situated in the corona radiate and cortes:, may 
give rise to conjugate deviations and paralyses. In all these cases 
the paralyses are usually combined with other evidences of syphilis. 
Isolateti paralyses of the eye muscles are not infrequently the first 
symptom:* of syphilis. They are due either to neuritis and perineu- 
ritis of the nerve roots and at the base of the brain » or they are nu- 
clear in origin ; other causes are exceptional. 

Although every miiscle is occasionally paralyzed in syphilis, cer- 
tain combinations are especially frequent. In about three- fourths of 
the cases the motor ocidi is affected, in about one- fourth the abduc^ns, 
the trochlearis io only one to two per cent, and the facial with e<iual 
rarity. Paralysis of the two latter nerves is usually combined with 
paralysis of the motor oculi or abducens. Perhaps a half of all paraly- 
BWses of the ocular muscles are syphilitic in origin. Indeed, every 
spontaneous ocular paralysis or ophthalmoplegia necessitates a differ- 
ential diagnosis with regard to syphilis. 

An especially f refluent form in syphilis is unilateral ophthahno- 
plegia interna, or paralysis of the sphincter of the pupil and of ac- 
commoilation. According to Alexander, three^fourths of such cases 
are syphilitic, according to Uhthoff only one-fourth. "We can easily 
understand the fact that syphilis attacks these two nuclei separately 
when it is remembered that the condition is due to arteritis, that the 
nutritive territory of the third ventricle is different from that of the 
aqueduct of Sylvius, and that the vessels, like those of the retina, are 
end-arteries (Cohnheim). 

On the whole, sy philitic paralyses of the eye musc/es are found in 
the later stages of the disease, rarely iu the first six months. They 
may develop rapidly or slowly, are usually obstinate, and recover 
verj' slowly, in many cases not at all. Those which recover have 
no tendency to relapse. Naimyn observed seventy per cent of recov- 
eries. According to this writer, there is no hope of recovery if evi- 
dences of improvement do not appear after vigorous treatment for two 
weeks. 
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Paralyses may also ocoir at a rery late period, even after sypli* 
ilis has long been cured. In this event they often exhibit a difTerefit 
character. They appear and disappear rapidly, often relapse, and 
not really syphilitic-, but are the forerunnors and symptoms of 
;bral and spinal affections (tabes, multiple sclerosis, general pare- 
sis, psychoses, etc.). 

These diseases of the nervous system may also be observed ye€M 
after the fmraJyses. Basilar, and particularly nuclear, paratj^sis in- 
dicates syphilitic disease of the arteries in the brain. The disease of 
the vessels leads to such a predisposition of the central organs that, 
even after the syphilis is cured, comparatively insignificant influ- 
ences will give rise to the diseases in question. 

In syphilitic coma^ which occurs with or without warning symp- 
toms (headache, vertigo, convulsions, sudden blindness, etc.), th© 
fijTnptoms of cortical paralysis are associated, according to Althaus 
{Detdsch, med Woch,, Feb. 3d, 1 88 T), with those of irritation of 
the pons and medulla oblongata, e, , the pupils are narrow and do 
not react, and the eyes are deeply sunken. This w*ould diflterentiate 
the condition from alcoholic and unemic coma, in which the pupils 
are large. In coma after opium poisoning and pontine hemorrhage, 
the pupils would be stiU narrower. It is doubtful, however, vrbether 
the combination described by Althaus is really constant in syphilitic 
coma. Moreover, the other forms of coma may also occur in syphili* 
tics. 

The diabetes which occurs occasionally in syphilis — usually as 
the result of new- formations or inflammation at the floor of the fourth 
ventricle^ will hardly ever give rise to an affection of the eye, on ac- 
count of its usually temporary character. Such an effect may bo 
produced, however, by syphilitic renal diseases. The latter develop 
in early syphilis in an acute, subacute, or more chronic form, as in 
scarlatina, and may also give rise to uremic amaurosis. Ac a later 
period we find only chronic interstitial changes (contracted kidneir^ 
sometimes associated with gummy deposits and waxy changes), 
which are the most frequent causes of retinitis and neuro- retinitis 
albuminurica. 

Congenital syphilis differs from the acquired form in many re- 
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%|^ibts. The cases are always comparatively miUl, because the severe 
ones die either in utero or soon after birth. Intra-uterine infection 
runs its course much more rapidly than extra* uterine infection, and 
the foetus often dios at an early period from tertiary syphilis. Even 
in the new-bora* acquired syphilis mm its course much more slowly 
than the intra-uterine variety. This, together with the development 
of primary and secondary symptoms, distinguishes the former from 
the latter. But with regard to the eye diseases, especially diffuse 
interstitial keratitis, which appear at a later period, I have been un- 
able to detect any difference between congenital syphilis and that 
acquired immediately after birth. 

Diseases of the eyes (even those which have run their course) are 
not infrequently congenital. They include affections of the uvea, in 
its broadest sense, from simple choroiditis disseminata (chiefly with 
numerous small} round spots with deeply pigmented areolae) and 
hardly noticeable impairment of vision, to the most severe plastic 
forms of uveitis and irido-choroiditis with occlusion of the pupils and 
its results. The secondary symptoms include cataract, staphylo- 
mas of various kinds, even passing into general pathological enlarge- 
ment of the eye, slowly progressive inflammations with temporary 
or permanent increase of tension, excavation of the optic nerve, de- 
tachment of the retina, etc. The cornea may also undergo paren- 
chymatous disease in utero, and result in more or less extensive, con- 
genital opacities, with or without vascular development. There may 
even be ulcerations of the cornea with their results, such as corneal 
staphyloma^ anterior synechia, anterior polar cataract. Such corneal 
findings are extremely rare (in only one case have I seen congenital 
anterior polar cataract with the signs of former perforation of tho 
cornea, as a symptom of congenital syphilis), while they are seen 
much more often as the results of extra-uterine disease (blennorrheea 
neonatorum) . 

Another series of congenital diseases of the eye are the resultti of 
intra-uterine meningitis. To this category belong the majority of 
cases of congenital neuritis and post^neuritio atrophy of the optic 
nerve. 

Extra-uterine uveal diseases are also observed in congenital syphi- 
27 
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lis. They include choroiditis from the mildest to tbe most m 
forms, with retinitis and pigmentation of the retina, usually witt, 
more rarely without, opacities of the vitreous ; at a later period thej 
gire rise not infrequently to cataract, especially of the narrow striped 
or punctate variety. The coincidence of visible vitreous opiicities 
with disseminated choroiditis is, in a measure, characteristic of its 
specific origin, but exceptions to this rule are quite frequent. More- 
over, choroidal affections of an asthenic type and iritis serosa in a 
perfectly non -characteristic form occur much more frequently in 
hereditary syphilis than in other conditions, although this is denied 
by various writers. 

Plastic iritis is rare in children, especially in the new -bom; ii 
the majority of the cases it is due to hereditary syphilis. Hatchin-J 
son (Ophth, Hosp. Rep., VIII, p. 217) reports five cases of aervere 
plastic iritis in children from one and one-half to eight years old, in 
whom every form of syphilis could be excluded. Gummata or pap-^ 
ules of the iris are very rare. Cases are reported by Alexander (f.f , 
p. 19a), Trousseau {Ann, de Dennat. et Syph,^'^h p* 415), Watsca 
(Ophth. Hosp. Rep., XI, 1, p. C5) and Liebrecht (Mon.f, Aug., 1891 
p, 1S4) ; the last case is very doubtful. 

Diffuse interstitial keratitia (keratitis parencbymatosa, kera 
scrophulosa of Arlt) which is very characteristic of congenital syph 
ilia, begins between the age of six years (rarely earlier) and tlie 
period of puberty. [I have seen cases at tbe age of eighteen and of 
thirty -two years. ^ — Ed.] This disease does not occur exclusively in 
congenital syphilis, but this is true of such a large percentage of cases 
(jiccording to Homer two-thirds, according to Mauthner four-fifths) 
that it always rouses a lively suspicion of such a cause. Arlt for* 
merly denied any connection with congenital syphilis and called the 
disease keratitis scrophulosa, but later he receded somewhat from 
this position. In my own experience, an extremely large peri^tage 
have been due to syphilis. There is no doubt, however, that a seri( 
of cases occur in the non-syphilitic, but I have rarely observed it i 
pronounced scrofula. 

Diffuse interstitial keratitis may be the sole symptom of congeni- 
tal syphilis. More frequently, however, there are other evidences of 
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syphilis, such as deformities of the skuUj deafness, or other signs of 
meningitis, depression of the nose, arthri tides and their sequelae, es- 
pecially in the knee-joint, enlargement of tlie glands, etc. According 
to Hutchinson, a peculiar formation of the teeth, which is most 

marked in the upper middle, permanent incisors (Fig< 20), 

is extremely characteristic of congenital syphilis ; and in fact 
this is true of a large percentage of cases. The same con- ^ 
dition is observed not so very rarely, however, in children 
who do not exhibit any other evidences of congenital syphilis. This 
fact limits to a certain extent the diagnostic value of the malforma- 
tion of the teeth. In many cases the previous history of the parents 
furnishes the most certain proofs of congenital sj-philis. It is not 
alone in feeble and aniemic children that syphilitic disease of the 
cornea is observed, but, in rare case^, in those who are well- developed 
physically and mentally. Diffuse interstitial keratitis, when it oc- 
curs after the period of puberty, is usually a relapse and generally 
runs a more severe course than the original disease. 

Interstitial keratitis is an emigration keratitis which starts from 
one spot in the rim of the cornea (more rarely from several spots) and 
gradually traverses the entire membrane. In reality, therefore, the 
disease is uveal in character. Hence, severe cases are complicated 
so often with lesions of the choroid, especially its anterior part, and 
of the iris and ciliary body. In other cases the interstitial keratitis 
is secondary to extensive choroidal disease. 

In congenital syphilis the walls of the orbit are found diseased 
nut infrequently', particularly its free border and the walls of the 
lachrymal sac and lachrymo -nasal canaL Usually we have to deal 
with periostitis or caries, which exhibit no characteristic features, 
much more rarely with tme gummatous disease. Gummy tumors 
develop occasionally in the orbit, upon the jjeriosteum, in the lids, 
etc,, but they are very rare. 

Diseases of the bony walls of the tear passages often lead to acute 
and chronic inflammations of the lachrymal sac and lachry mo-nasal 
canal with their sequels, especially to bony stenoses and adhesions. 

Other symptoms on the part of the eyes which are due to heredi- 
tar>* syphilis are extremely rare. A few cases of muscular paralysis 
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have been reported (Graefe, Arch. f. OphflK. I, 1, p. 433, paralystj 
of the left motor oculi; Mackenzie^ quoted by AkjEaDder» f.c, p. 
207, double abducens paralysis and ptosis; Lawford, Ophth. Rev., 
ApriU IBWf^ two cases of incomplete paralysis of the motor octili) . To 
these I can add a case of isolated paralysis of the rig^ht pupils which 
lasted two years, in a girl of nine years. The father was s5T>hilitic 
and, strange to say, also suffered from unilateral mydriaeis; a staler, 
aged seven years, suffered from diffuse interstitial keratitis, and the 
two remaining sisters had died, with specific symptoms, soon after 
birth. Barlow (Lancet ^ 1877, No. 8) rei>orts alopecia of both eye- 
brows, and Scheffelt (Arch, f, Aug.^ XXII, 4) observed disease of 
the retinal veins which were converted, in part, into white bands, 
as the first sjTnptom in a man of eighteen years. 

With few exceptions all these hereditary syphilitic affecdons of 
the eye are to be regarded as occurring in syphilitic infection which 
has nm its courBe, i.e., as analogous to the post-^philitic disease* 
of the nervous system. Hence, specific treatment is useful only in 
the first years of childhood , In later years it may even act injuri- 
ously by producing weakness of the general system. [I liave seen a 
case of hereditary syphilitic keratitis which occurred in a young mao 
aged twenty-eight, for the first time, was successfully treated by hot 
fomentations and specific remedies^ and who also passed successfully 
through another attack two years later with the help of the same 
treatment. — Ed.] 

Tuberculosis and Scrofula, 

In tuberculosis the eye may serve as the point of entrance of in- 
fection, usually from the conjunctiva (tuberculosis or lupus of the 
conjunctiva). The intact conjunctiva is never infected by tubercle 
bacilli (Valude). There must always be a loss of substance, whether 
due to injury or to ulceration. Ulcers then develop with a morecr 
less extensive, infiltrated base. The base is often covered with abun- 
dant, bleeding pfranulations. The microscope reveals tubercular 
nodules in the latter and in the edges of the ulcer, and miliary nod- 
ules are not infrequently visible to the naked eye. The process ex- 
tends to the adjacent tissues and may attain considerable dimensa 
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' especially in the lids. After a while the glands iu front of the ear or 
below the lower jaw become swollen. A trachoma-like tubercular 
infection of the oonjunctiva may also develop. 

I In many cases conjnntjtival tuberculosis long remains the sole 
localization. Early destruction of the neoplasm may then lead to re- 

I covery. In other cases the conjunctiva is attacked secondarily, either 

I by propagation from the vicinity (skin, lachrymal sac, nosei intra- 
ocular tubercular neoplasms), or by means of emboli. The latter 
method is probably the least frequent. 

When miliary nodules are not visible to the naked eye, the diag- 
nosis is assured by the demonstration of tubercle bacilli in bits of the 
tissues. Bacilli have also been found in the tears (Amiet, Diss, 
Zuerich, 18S7; Burnett, Arch, f, Aug., XXIII, p. 336). 

A diBtinction between tuberculosis aiidi Itipua of the coujunctlTa can no 
longer l>e made. Although the latter ia a local alltfctiou, the presence of tuber- 
cle bacilli decides the diagnoeis. Accroding to Neunianu, the tubercle under- 
I goes cheesj degeneration, the lupus nodule does not. Inoculation of lupus ma- 
terial into the anterior chamber produces to berculosis (Trousseau. Arch. d'Opth.^ 
1889. Not. -Dec. ; Pagenstecher and Pfeiflfer, Berl kl Woch., 18&3J, but accord* 
ing to Parinaud (Gaz. hebd. , 1884) , this remains local and does not become 
general as in inoculation with tubercular material. The chief difference in 
such cases appears to ine to reside in the nutiient medium, i.e. , in the individual 
attacked. In tuberculosis, the products of disassiniilation offer t-ery little or no 
1 resistance to the proliferation of the bacilli, in lupus they diminiah their vital 
I activity to a notable extent. As a matter of course, a sharp boundary cannot be 
drawn and every ix>ssible transition is met with. Nor is it impossible that lupus 
may be cCQverted at a later period into typical tuberculosis. 

Tangl {Centr. / Aug,^ 1S£)U P' 14) found tubercle bacilli in a 
chalazion and therefore regards it as a tubercular new-formation. 
This opioion has met with decided opposition (Weiss, 3Ion, / Aug., 
1&91, p. 20G ; Deutachmann, " Beitr. z. Aug./' II, p, 109). Without 
denying the possibility that rare cases of tubercular disease of the 
lids may for a time present the appearances of chalazion^ typical 
chalazion has not the slightest clinical or anatomical connection with 
tuberculosis. 

j At the start, acute tuberculosis of the lid may look like a large 
hordeolum and may not exhibit the characteristic changes until a 
late period. Yet no one will regard hordeolum ia general as a tuber- 
cular new-formation. 
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In the further course of tuberculosis every part of the organ of 
Bight may be invaded. There may be tumor-like new-formations in 
the eye and in the cerebral organs, or superficial, diffuse inflamma- 
tions of a tubercular character. In the latter event the uvea is very 
often , the retina much less frequently, attacked; usually the tubercle 
nodules are only visible with the microscope. The latter may or 
may not be associated with tubercular meningitis. 

In much rarer cases the tubercles are visible with the ophthal- 
moscope. Single or multiple, whitish -yellow, round patches, over 
which the retinal vessels pass, are found in the fundus. They are 
very rarely surrounded by a striking pigmented zone, and this may 
be important in differential diagnosis. The individual nodule may 
bceome smaller and even disappear, but it usually grows, ooalessces 
with adjacent ones, and projects more and more distinctly from the 
fundus, Plastic, purulent inflammatory processes in the retina and 
\'itreous, detachment of the retina, etc.,, develop at a later period* 
These make further observation with the ophthalmoscope impossible 
and terminate in loss of the eye, generally after perforating ex- 
ternally. 

On the whole, choroidal tuliercles which are visible with the oph- 
thalmoscope belong to the terminal stage of tuberculosis and often 
develop shortly before death. This diminishes their diagnostic 
value, because the diagnosis is no longer doubtful at that period. 

Tubercles also form in the anterior parts of the choroid, in the 
ciliary body and iris, but only the latter are visible from the start. 
Terson {Arch, d'Ophth,^ X, p. 7) claims to have successfully re- 
moved tubercle of the iris. According to Michel, hemorrhages from 
the ciliary body may be the first sjTUptom of tuberculosis in this 
region. 

Tubercles in the choroid, which are occasionally bilateral (Hangg, 
Diss. Strasburg, 1890), may apparently constitute for a long time 
the only manifestation of tuberculosis. In such cases la^e nodules 
may form and perforate externally. They can only be distinguished 
with the raicroscopo from gummy nodules in the same locality. 

Tubercles rarely develop primarily in the sclera, and very rarely 
in the cornea (Panas and Vassaux, Jakr. /. Aug. , 1885, p. 341 ; Roy 
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and Alvarez, ih^ ; Rachet, Th^ de Paris, 1887) . In the latter event 
there is evidently infection of corneal ulcers from tuberculosis of the 
conjunctiva. 

The optic nerve, tractus, chiasm and central parts are also affected 
very often in tuberculosis, either directly, or by inflammation and 
the formation of tumors in the vicinity, or by '* remote action. " Vis- 
ual disorders with and without ophthalmoscopic findings, spasras» 
paralyses, sensory disturbances, etc. , are freijiient symptoms of tu- 
bercular meningitis or of tumor-like new-f onnations ; the latter are 
especially apt to be situated in the anterior fossa and the region of 
the chiasm. 

Tubercular proceaaee within the orbit are rare» but its bony walls, 
and occasionally those of the lachrymal passages, are often diseased 
in the form of periostitis and caries. In the large majority of cases 
these must be attributed to syphilis or tuberculosis. 

Superficial, diffuse diseases of the membranes of the eye, especially 
of the uvea, also occur in tuberculosis. The bacilli are not uniformly 
diffused, but give rise to very small, scatteretl nodules which are apt 
at a later period to coalesce. According to Wagner {Miietich, med. 
Woch.^ 1891^ No. 15), tubercular iritis constitutes fifty per cent of 
all iri tides, but this figure is much too high, Wagner has appar- 
ently included all cases of so-called iritis serosa, but the miliaiy foci 
of the latter affection are merely accumulations of more or less de- 
generated round cells, 

Iritis attended by the formation of nodules often appears to be 
of a tubercular nature. These nodules are grayisb-red in color 
(gumma nodules are yellowish- red ) , of the si 2se of a pin's head or 
larger, are multiple, and often come and go for a long time, A sim- 
ilar condition is observed occasionally in the absence of all signs of 
inrtammation of the iris (lymphoma?). 

It is probable that, under the influence of the prmlucts of the ba- 
cilli circulating in the blood, inflammations maybe produced if some 
other factor is added, as, for example, a trauma. In this event the 
products of the inflammations will naturally be free from bacilli, and 
yet, with a certain degree of propriety, may be called tubercular, 
they have developed under the influence of tuberculosis. We 
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must assume this iu a series of inflammations, especially of the dif- 
ferent sections of the choroid (also in many other infectious diseases). 

So-called scrofula has been rec<"ignized as latent tuberculosis since 
the demonistration of tubercle l:)aciUi in the cheesy glands. It may 
be converted into t}T}ical tuberculosis by means of any infludiice 
which causes the bacilli to enter the general circulation. 

The term scrofula is applied to a condition in which, during the 
course of protracted inflammations of the mucous membranea (par- 
ticularly of the respiratory organs, but very often of the digestive 
canal), the corresponding lymphatic glands suifer tubercular infection 
from losses of substance and undergo cheesy degeneration. The 
patients are sometimes vigorous individuals, and in such cases recov- 
ery may be effected by calcification of the degenerated glands (or b^* 
operative removal), after recovery of the disease of the mucous mem- 
brane. But the majority of the patients are in a more or less debili- 
tated condition, and usually the term scrofulous is applied only to 
them. 

Such individuals exhibit a decided tendency to eczematous (phlyc- 
tenular) affections of the integument of the lids, the conjunctiva and 
cornea. Arlt applies the term scrofulous conjimctivitis to eczema- 
tous disease of the conjunctiva, but, strange to say, he does not apply 
this term to the analogous disease of the cornea but to diffuse inter- 
stitial keratitis. 

A decided tendency to phlyctenular disease of the conjunctiva 
and cornea is also observed in other asthenic conditions, especially 
those left over after protracted and severe diseases, for example^ dur- 
ing convalescence from infectious diseases. 

On the other hand, one or more outbreaks of eczema may appear 
upon the conjunctiva and cornea in otherwise healthy indiyiduals to 
whom the term scrofulous would not be proper. It is therefor© pref- 
erable to drop the term conjunctivitis scrofulosa, etc., and to employ 
the term which is applied to the corresponding disease of the skin» 
such as eczema, or» if this is not considered desirable, phlyctenule 
(vesicles) . 

The term '* scrofulous*' was formerly much abused. It meant cod- 
liver oil, etc., and often entire neglect of the disease of the skin or 
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eyes, although suitable local treatment is all important. This often 
causes fiurpri singly rapid recovery of the glandular enlargements 
when they are due not to bacillary, but merely to inflammatory 
swelling. 

In " scrofulous" diseases of the eye the local treatment of the re- 
spiratory mucous membraoSj especially of the nose, is the most im- 
portant for the purpose of preventing the endless relapses- 

The term " scrofulous*' was formerly applied to those normal but 
feeble individuals who, as the result of improper nourishment, have 
lost to a certain degree their power of resistance to external in- 
flueuces. In children this is manifested chiefly in the integument 
and certain mucous membranes, in the form of chronic catarrhs at- 
tended by ulceration and eczemas. The term scrofula was employed 
especially when numerous lymphatic glands became enlarged on ac- 
count of infection from the ulcers, either from the reception of infec- 
tious germs or of the products of decomposition. At the present time 
the term scrofula, from an an atomo- pathological standpoint, is con- 
fined to those cases in which the glands undergo cheesy degeneration 
as the result of the absorption of tubercle bacilli, while from a clini- 
cal standpoint the term is still used in many cases in which the en* 
largement of the glands is due to less harmful influences. 

^^^^ Leprosy. 

I Vide Bull and Hansen, Jahr. Aug,, 1873» p. 218; Pedraglia, 

' Mon. f. Aug., X, p. 05. 

For a long time this disease appeared to be confined, in Europe, 
to a few small localities, but in recent times it has evidently spread, 
for example, in the Baltic provinces. It is due to a micro-organism 
which resemblt's the tubercle bacillus very closely. Prior to its dis- 
covery leprosy was regarded as a constitutional disease. 

Unlike the infectious diseases hitherto considered, this has a very 
long period of incubation, on the average four to five years, some- 
times apparently ten to fifteen years \ not infrequently the period of 
incubation is shorter. The primary lesion is comparatively insig- 
nificant and is usually overlooked. According to Eklund infection 
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The conjunctival nodules may grow more and more over the cor- 
nea. They may shrivel and soften, sometimes after the lapse of 
years. The usual termination is in shrivelling of the globe. 

Nodules may also develop in the deeper layers of the cornea; there 
may also be simple punctate keratitis with or without iritis. 

Bacilli are often found in the tears, nasal secretion and fluid of 
the mouth (Besnier, "Surla Lepre," Paris, 1887). 

According to Bull and Hansen, the sclera, unlike the uvea, is 
never attacked primarily and independently. 

In the nodular form, iritis may develop during the first year ; in 
the anesthetic form, it is usually secsondary, due to corneal ulcers 
accompanying paralysis of the orhicularis. Acute iritis is almost 
always associated with vitreous opacities. More rarely there are 
nodules hoth in the iris and in the cornea. They are grayish in 
color, start from the periphery and are generally situated in the lower 
half of the iris. They may gradually fill the entire anterior cham- 
ber and cornea and produce staphyloma of the adjacent sclera. 
Small nodules in the iris may disappear spontaneously and then un- 
dergo several relapses. 

In many cases the iritis terminates In complete occlusion of the 
pupil, while cyclitis and cyclo-choroiditis may develop secondarily. 
Secondary opacity of the lens is also observed not infrequently. 

According to Bull and Hansen, iritis and irido-choroiditis are more 
amenable to treatment than corneal affections. These writers success- 
fully removed iris nodules by operation. 

It is not to be wondered at that hemeralopia is often present in 
the later stages of such a chronic disease. A scorbutic terminal 
stage is observed not infrequently, and may lead occasionally to 
hemorrhages into the eye. 
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CONSTITUTIONAIi DISEASES. 

The so-called constitutional diseases make up a category which 
is constantly growing smaller with the increase of our knowledge. 
Apart from the few congenital conditions (haemophilia) or develop- 
mental anomalies (chlorosis) , they may be regarded ae chronic dis- 
eases of micertain origin. 

Some of the diseases formerly included in this category, such as 
scrofula, leprosy, and probably rheumatism, have been found to be 
chronic infectious diseases. Many are probably to be regarded as 
chronic diseases of various organs, with which they often exhibit 
great similarity, for example, with the condition in contracted kid- 
neys. To this class belong many forms of diabetes, particularly the 
severe forms (pancreas), Addison's disease (suprarenal capsules), 
Basedow's disease and myxoedema (thyroid gland), leukremia (splt^en, 
lymphatic glands, medulla of the bones), etc. Other constitutional 
anomalies are, in the main, diseases of a special system, such as 
rachitis and osteomalacia of the osseous system, scurvy, amyloid and 
general atheromatosis of the vessels, gout of the joints, serous mem- 
branes and cavities. In all cases there are disturbances of respira- 
tion, digestion, absorption, or secretion. 

Certain of the constitutional anomalies also exhibit a great resem- 
blance to chronic infectious diseases, in so far as "sjjecific" neo- 
plasms may develop, for example, in the tumor cachexia of malignant 
tumors and leukaBmia. As no specific micro-organism has been found 
in these cases, we must assume that the tumor cells and the leuka-mic 
leucocytes themselves play the part of the specific inflammation- 
producer. \ 

In a measure we may distinguish between quantitative and quali* 
titative constitutional anomalies. In the former there is an absence 
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of definite organic disease^ while the latter receive from such di8t3ase 
their peculiar characteristics. The former exhibit in the eye, as in 
the rest of the bodj, mere symptoms of general weakness without 
visible anatomical findings : weakness of accommodation and con- 
vergencej retinal asthenopia, neuralgic pains on using the eyes, night 
blindnesSf often associated with xerosis of the conjunctiva (vide p. 
34), concentric narrowing of the field of vision, with paroxysmal 
loss of sight, especially as the forerunner of attacks of syncope, etc. 

AncBmia. 

The symptoms just mentioned are the only ©ye symptoms observed 
in pure cases of an£emia, cachexia and marasmus. It is only in very 
advanced cases that the papilla is notably paler and may even be 
chalky- white ; the blood in the vessels is evidently lighter, but the 
color of the fundus is not changed appreciably. Pulsation of the 
retinal vessels is occasionally visible (Becker) • 

A rather striking fact is the great frequency of congestion of the 
conjunctiva, also called dry catarrh, in anaemias of all kinds. One 
of its main causes is probably insufiicient sleep or insomnia. 

The eyeball and lids may be more or less sunken on account of 
wasting of the orbital fat, and this furnishes one of the characteris- 
tic peculiarities of tiie "marantic" facial expression. 

The arcus senilis is merely evidence of a local fatty degeneration 
of the corresponding parts of the cornea. It is only when it appears 
at an unusually early period that it possesses a certain significance 
in the diagnosis of "senium precox," 

Other eye symptoms in pure anoemia are more or lees accidental 
complications. They are very numerous because anssmic conditions 
are observed so frequently. 

Spontaneous oedema of the lids, icteric color of the conjunctiva 
(slight hematogenous jaundice) and spontaneous hemorrhages (es- 
pecially into the retina *), which occur in very advanced cases, consti- 

' The retinal hemorrhages of pernicious aneemia are often converted, in tlie 
i^ntre, into whita patches. At first this was looked upon as a peculiar phenom- 
©non^ but it i* simply a process of absorption which often occutb in other non- 
septic hemorrhages. Vessel changes may be present or absent in pernicious 
aneemia. 
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tute transitions to qualitative tissue changes and toxic phenionieiia. 
These give to the condition the character of pernicious anmtxd^ 
which is not necessarily fatal in all cases. Fraenfcel {DeutMk. 
Arch, f, k'L Med.y XX) has also described parenchymatous chaugae 
in the external ej^e muscles in such cases. They were pale and clay- 
colored, the transverse striation was absent in great part, the fibres 
wei-e filled with yellow or brown pigment^ or were finely granular. 
Some fibres were narrow and wax}*. Neuritis^ retrobulbar neuritis, 
atrophy of the optic nerves, etc., also occur imder such conditions, 
especially when there has been considerable loss of blood. Thf 
ophthalmoscopic appearances sometimes resemble those of retmitis 
albuminurica, although the urine does not contain albumin. 

If the general disorder of nutrition is acute in its onset, a hemor- 
rhagic diathesis develops not infrequently. This is shown by spon- 
taneous hemorrhages without visible tissue changes in aU parts of 
the body, including the eye and adjacent parts. These hemorrhages 
exhibit no unusual symptoms, and this is also true of the hemor- 
rhages of Bcurv'3% A hemorrhagic nuclear paralysis (Cavalie, Jahr. 
/. Aug., 1879, p. 224) or neuritis (Lawford, Brit. Med. JounL, 
1883, II, p> 119) isobeerA^ed occasionally in scurvy. It goes without 
saying that hemeralopia is frequent in scurvy. 

So-called marantic keratitis is a traumatic or desiccation keratitis 
which develops as the result of narcotic tosines and toxalbumin^ 
which are produced in the final stages. 

Plethora^ Corpulence, Obesity. 

When these conditions produce eye symptoms they are similar to 
those found in anaemia. It is to be noted that in general obesity the 
eyehds (and the scrotum) are unaffected, and this gives the individ- 
ual a peculiar appearance. 

In the higher grades of plethora and corpulence, abnormal pro- 
ducts of disassimilation or excessive amounts of the normal products 
can be demonstrated, for example, increased amount of uric acid in 
the urine. This furnishes a transition to true gout. On the other 
hand, there is not infrequently a transition into qualitative oons^tu- 
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tional anomalieBf particiilarly diabetes, so that it is Bometimes diffi- 
cult to draw a line between these conditions, 

Schoeler {BerL kL Woch,, 1887, No. 52) observed three cases of 
corneal and coojuDctival xerosis after a course of treatment for obe- 
sity. Excessive weakness, or even actual collapse, is not infre- 
quent and compels the observance of caution. 

The anaemic and marantic conditions may be regarded as equiva- 
lent to insuliicieiit nutrition or absorption, the plethoric conditions as 
equivalent to insufficient respiratory activity" with regard to the in- 
gested food. Hence the frequent shortness of breath in plethora, 
I even in the absence of respiratory diseases, and the accumulation 
of imperfectly oxidized substances in the body (fats, uric acid) . This 
is true to a certain degree, and then pathological and toxic producte 
of disassimilation appear. These give rise to anatomical changes in 
the tissues (necrobioses and inflammations), particularly in the walls 
of the vessels. The latter are characteristic of the qualitative con- 
stitutional anomalies^ although they may not occur for quite a long 
time. 

As a general thing, signs of quantitative disturbance of nutrition 
are alone present for a certain length of time, and even these may be 
very slight or almost entirely absent, despite the presence of abnor- 
mal products of disassimilation or the increase or diminution of nor- 
mal products. At a later period, toxic and inflammation-producing 
substances are created (auto-intoxication). These may give rise to 
tissue changes, even passing into hemorrhagic inflammation, or a 
narcotic action which may terminate in profound coma. Both effects 
I are sometimes produced paroxysmally, with comparatively free inter- 
f Tals. Some of these constitutional conditions like diabetes and leukie- 
mia may present very active outbreaks. 

In the course of the constitutional anomalies there are very often 
secondary infections with all their sequela?, parti}* through the agency 
of inflammation and suppuration producers (pyaemia, erysipelas, 
etc.), which are everywhere present, partly through other bacilli, 
such as the tubercle bacillus. These secondary infections may ex- 
hibit i>eculiarities in their course on account of the modified nutrient 
medium offered by the diseased individual. The course of the sec- 
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ondaiy affection is usually more rapid and severe than in bealthj in- 
dividuals. In other cases^ however, there niav he a certain immu- 
nity against different micro-organisms. This may even be confined 
to special organs. 



Chtorems. 



bai^^^ 
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Apart from the typical symptoms of exhaustion^ slight gradfis 
chlorosis produce no striking changes in the eye. At the beginning 
they correspond to the degree of anaemia and nutritive distuT' 
which are always present at the same time. 

Det^pite marketl anmmia, there are very often signs of congestion 
of the roujunctiva, auch as a tired feeling, a sensation of sand ip the 
eyes, of weight or roughness of the lids, etc. These are the signs of 
conjunctival asthenopia or so-called dry catarrh^ and are relieved 
most effectually by diluted Uudanum (6 : 10-15). 

In very severe cases of chlorosis there may he visible pulsatioo 
of the retinal arteries (Becker) , but this is confined^ as a rule, to the 
optic imiiilla. This symptom is to be regarded as an evidence of 
considerable dijuiuution of the arbsrial pressure. In other respects 
the ophthalmoscopic appearances are normal. 

The c&dei&a of the skin, which is not uncommon in severe 
is idao observed upon the lids, particularly the lower lid. The 
Ii0m is pate, the retinal vessels narrow and 611ed with light-colored 
blood, a condition transitional to that of pernicious axuemia; be to* 
orrhages into the fundus are never observed. In such an event 
we would hardly be justified in regarding the case as one of pun^ 
chlorosis^ 

A numbsr of oaafe have been reported in which bilateral neuritis 
ind nouro'it»tittitis, with or without hemorrhages and with or with- 
out whitish exudation in the rstizia, have been associated with chlo- 
rosis (Go\ver«, Jnh\ /. Au^,^ 18$0, p, 936; Herschel, 1882, p. 
88»; Bddiiion and Ttvile, ih,, 1888, pw 530; Bitsch, Mon, /, Aug., 
ISttfc, p* 144) . In view of the mrity of these oases and the frequency 
0f chlorosis, this aoiooiation may be a mere eoincidence. 

In seTtyml eaan of stwe chloiosis without any other demoostra- 
U» dl8efui^ I hm ohsorrcd irbitish ahining patches in the nftiiia; 
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they were mostly grouped around the fovea centralis in the well- 
known stellate shape of retinitis albuminiirica. The remainder of 
the fundus was normal, and there was very little or no impairment 
of vision. The affection was always unilateral, lasted more than six 
months, and, with improvement of health, finally dieappeitred with- 
out leaving a trace. The appearances were probahly due to small 
foci of fatty degeneration in the nerve-fibre layer of those parts of 
the retina which are destitute of capillaries. Such cases are probably 
at the extreme boundary of pure chlorosis, the characteristic feature 
of which is the absence of anatomical changes in the tissues. 

Hmmophilia. 

In rare cases this condition gives rise to hemorrhages into the 
organ of sight. Br am well {Jahr\ f. Attg.^ 1880, p. 3(1 T) reports a 
cerebral hemorrhage associated with eye symptoms, Priestley Smith 
(t6., 1888, p. 530) an orbital hemorrhage following an injury. Other 
eye symptoms are, in the main, those of " weakness of the eyes" as a 
part of the general condition of weakness. After profuse hemorrhages 
of hsemophilia, the disturbance of vision may appear as amblyopia or 
amaurosis after loss of blood. (These patients are known as '* bleed- 
ers.**) In Grossmann's case {Arch. (POphfk,^ II, p. 1*^3), a boy of 
fifteen years suffered, on the fifth day after violent epis taxis, from 
impairment of vision passing into complete blindness; complete 
atrophy of the optic nerves finally developed. 

Spontaneous hemorrhages into the lids and conjunctiva are not 
very frequent, and nothing has been reported concerning extravasa- 
tions into the interior of the eye. 

Addison* s Disease. 

This affection is not infrequently associated with degenerative 
and inflammatory diseases of the nervous system, particularly of the 
sympathetic (Flenier, Wiesbadener Congress, 1891), 

The eyelids and fac« are often deeply discolored, the conjunctiva 
hardly ever, but the latter is often more or leas jaundiced. Hubor 
{Deutsck. med. Woch., 1885, No. 38) saw a patch upon the conjunc- 
tiva; Schroetter {Wien. med. Blaett,, 1886» No. 21) saw patches on 
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the gums, buccal mucous membrane sclera; Feuerstein {ih., 
1888, No. 35) saw several dark- brown patches, as large as millet- 
seeds, upon the coojunctiva. 

The organ of sight also takes part in the general symptoms of 
weakness and is occasionally attacked as the result of complications, 
for example, renal diseases. It is well known that bronzing of the 
skin is not always connectetl with disease of the supra- renal caj^ules 
—and also that disease of these organs does not always produce bronz^ 
iug. 

Diabetes. 

Vide Leber {Arch, /. Ophth., XXI, 1, 3, and XXXI, 4), Foer- 
ster {Ix,, p, 217), Hirschberg (Centr, f> Aug., 1891). 

There are several varieties of diabetes mellitus, and the excessive 
amount of sugar in the urine is perhaps the only feature which is 
common to all of them. 

Apart from toxic forms (curare, phloridzin, chloral, sulphuric 
acid, arsenic, alcohol, carbonic oxide, etc.) and the symptomatic mel- 
lituria of injuries to the head and of various cerebral diseases which 
affect the floor of the fourth ventricle, the remaining forms of diabetes 
mellitus appear to be due mainly to disease or abnormal function of 
the pancreas. Sooner or later this gives rise to profound changes of 
nutrition. 

The abnormal increase of sugar in the urine may exist for a long 
time without causing any eye symptoms, and these do not appear in 
the mild forms, including the temporary toxic and traumatic glyco- 
surias. 

In the severe forms, however, the organ of sight is often affected. 
On the one hand, it exhibits symptoms of weakness (of accommoda- 
tion and convergence) , on the other hand, symptoms of auto-intoxica- 
tion by pathological products of disassimilation. The latter include 
diseases of the vessels with their sequels, fatty degeneration and in- 
flammatory proceses in the tissues themselves. 

The frequent development of cataract is due to disease of the ves- 
sels, particularly in the ciliary processes, and to the consequent dis- 
turbance of the nutrition of the lens. Apart from the causation ^ this 
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cannot be distinguislied from cataract due to other causes at the same 
age. As it occurs generally in joimg people, we have to deal chiefly 
with rapidly progressive^ broad-striped, soft cataracts, which are 
often associated at the start with visible swelling of the lens. The 
operation is as satisfactory as in other individuals of the same age 
and nutritive condition. It is only when the nutrition is very much 
impaired that it offers a serious objection to operation. 

A spontaneous clearing up of the opacity of the lens is seen 
occasionally^ particularly when the diabetes improves or recovers. 
Aa a matter of course, this is only possible so long as the cortical 
substance of the lens has not been destroyed. 

The cataract is characteristic only when it appears in both eyes, 
In young people, and without visible cause. Frey {Lond. Med, Rec. , 
May, 1887) reports double diabetic cataract in a girl of nine years, 
a year after the beginning of the disease. At a later age the devel- 
opment of cataract is much less characteristic. It is to be remem- 
bered that an individual suffering from cataract of old age may be 
attacked by diabetes, and that, on the other hand, an old diabetic 
may suffer from cataract, although in the latter event the diabetes 
is not necessarily the connecting link. 

The development of cataract in diabetes mellitus has been ex- 
plained by various theories. It has been attributed to i 1, the general 
marasmus, although very feeble diabetics are often not attacked by 
cataract ; 2, the removal of fluid from the lens through the meditmi 
of the sugar dissolved in the tissue juices. In fact, sugar has been 
detected in the lens in two-thirds of the cAses, and still more often in 
the aqueous humor and vitreous. The presence of a certain amount 
of sugar for a certain period would, according to tliis theory, produce 
cataract in aU diabetics, and this is controveri^ by experience. 
Moreover, the opaque as well as the clear lens may contain sugar in 
diabetes { Leber) » and the cataract of one eye may contain sugar 
while the other does not (Becker). 3. Conversion of the sugar in the 
aqueous humor into lactic acid is also said to he the cause. This is 
a pure h}'potliesis ; the fluid in the aqueous is distinctly alkaline in 
diabetic cataract, and the opacity does not start in the anterior cor- 
tical substance. 
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We mtifit assume, therefore, that the cataract develops under the 
same conditions as spontaneous cataract, as the result of proceeeeB 
in the choroid and particularly in the ciliary processes, which furnish 
the nutritive supply to the lens. The swelling of the lens at the on- 
set and the proliferating processes in its elements warrant the infer- 
ence that irritating substances are present, which stimulate the living 
cells to proliferation and then cause their destruction. 

Changes have been found in a number of cases in the pigment 
epithelium of the uvea, especially of the iris and ciliary prooesBes 
(dropsical swelling, detachment during iridectomy), i.e., in those 
parts which are most important to the nutrition of the lens. The iris 
has also been found more or less changed, partly to a condition of 
simple atrophy, partly to that of slight inflammation. Other uveal 
inflammations may also occur. The development of cataract appears 
to be due, therefore, to toxic substances circulating in the blood and 
not to the harmless sugar ; it is a symptom of auto- intoxication. The 
latter condition includes an entire series of tissue changes in the ves*- 
aels, interstitial tissues and parenchyma, which lead to obliteration 
and dilatation of the vessels, oedema and hemorrhage, fatty degener- 
ation and other necrobioses, even to inflammatory affections. This 
condition is analogous to that found in long-continued albuminuria, 
to which the severe forms of diabetes exhibit great similarity (altliough 
not in regard to the development of cataract) . The similarity of the 
symptoms of severe diabetes to certain chronic poisonings is also evi- 
dent. 

The following diseases of the eye may also occur in diabetes : 

Iritis and irido-cyclitis, the former often associated, according to 
Leber, with hypopyon or fibrinous exudation. The simple forms are 
also frequent, and may vary from the chronic to the acute varieties; 
they may even be attended by hemorrhages into the chamber. 

Spontaneous short-sightedness, at the age of forty to sixty years, 
without opacity of the lens, must he attributed to swelling or hard- 
ening of the crystalline or to a diffuse affection of the choroid, in 
which the pigment epithelium is affected very slightly or not at all, 
but the sclera is softened and yielding. 

Vitreous opacities, without other visible signs of uveitia, are in 
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great part the rosult of hemorrhages. The latter may be unilateral 
or bilateral (Mackenzie, Ophth. Hosp, Rep., IX, % p. 134). 

Relapsiug scleritis has been brought into connection with diabetes 
by various writers, but the relationship has not been established pos- 
itively. 

The changes in the retina are inflammatory to a very slight ex- 
tent. The ophthalmoscope shows changes in the vessels and hemor- 
rhages and whitish patches. According to Hirschberg, they are 
always found in diabetes which has lasted more than ten to twelve 
years, and are terminal symptoms of the disease. 

Some of these symptoms are the result of coincident albmninuria 
(owing to epithelial necroses, fatty degeneration and interstitial 
changes in the kidneys) , and differ in no respect from retinitis albu- 
ininurica. Others are found irrespective of changes in the kidneys. 

Hirschberg (Ix.) distinguishes two principal forms: 1, a variety 
with small, light, shining patches, usually with punctate hemor- 
rhages (retinitis centralis punctata diabetica) . The patches are al- 
ways found in both eyes, the impairment of vision develops gradu- 
ally, and the optic nerve is not affected. Implication of the optic 
nerve, opacity of the adjacent retina and dilatation of the vessels dis- 
tinguish the albuminuric affection from the diabetic foi-m, although 
sometimes the last -mentioned symptoms are present in diabetes and 
absent in albuminuria. 2, a hemorrhagic form, either in the shape 
of small punctate hemorrhages, larger hemorrhages associated occa- 
sionally with vitreous opacities, hemorrhagic infarctions and venous 
thromboses (Michel, Deutsch. Arch. f. ki, Med., XXII, p. 43D), or 
even a hemorrhagic glaucoma (Galezowski, Rec. d' Ophth., 1873, p. 
90; Knapp, Arch. /. Aug., X, 1, p. 99; Hirschberg, three cases). 
This form is less characteristic than the other. The disturbance of 
sight depends upon the location and size of the hemorrhages. 

Neuritis, neuro-retinitis, choked neuritis, so-called retrobulbar 
neuritis with secondary atrophy of the optic nerve, etc., are also ob- 
served occasionally in causal connection with diabetes, but the oph- 
thalmoscope shows nothing characteristic. 

On the whole, hemorrhages are the most frequent among diabetic 
diseases of the retina. As in albuminuria, the retinal affections at- 
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and temporaiy, paralysis of accommodation is the most frequent. 
Like paralyses in general, this may bs on© of the first symptoms. 
Pure paralysis of accommodation in middle life is especially sug- 
gestive. Paralyses which develop during advanced stages of diabetes 
are curetl with great dilEculty. 

Abducens paralysis was observed by Gutmann {Centr. f. Aug., 
1883, Oct.) and Laiidesberg {Jahr. /. Aug., 1884, p. 323), Kwiatow- 
ski (Uk, 1879, p. 2'24) reports trochlear paralysis; Seegen^ double pto- 
sis; Holland (Arch, f. Aug,, 1888, p. 257) and Galeisowski {Eec. 
d'Ophth., 1878, p. 3) report paralysis of the motor oculi; Legrange 
and Ogle report facial paralysis. 

These paralyses are due to nuclear and peripheral hemorrhages or 
to peripheral neuritis. The latter lesion is also the cause of the fre- 
quent neuralgias and of the rarer anaeathesiBe and sensory disturb- 
ances. AnsBRthesia of the first branch of the trigeminus may give 
rise to neuro-paralytic keratitis; netiritis may cause herpes zoster 
ophthalmicus. 

In diabetic coma, which may be associated with cortical visual 
disorders, the odor of acetone is often very strong in the expired air, 
but this sign may also be absent. During the coma tlie urine is usu- 
ally free from sugar, even if it has been very abundant immediately 
prior to the attatrk. Hence tlie cause seems to be an abnormal pro- 
duct of decomposition of the glucose. Diabetes is often combined 
with renal disease, and the latter may produce its characteristic symp- 
toms in the visual organs. 

In advanced diabetes there is a great tendency to the fonnation 
of furuncles, which may also appear upon tJie eyelids. Obstinate 
ezceraa of the border of the lids is very frequent, and ulcerative pro- 
cesses in the cornea are not uncommon. 

Among 52 diabetics* Lagrange {Arch. d^Ophth., 1887, Jan.) 
found 13 cases of cataract and 13 of hemorrhage into tho interior of 
the eye. Among 144 diabetics, Galezowski (Jahr. f. Aug,, 1883, p. 
297) observed 6 cases of paresis of accommodation^ 4 of parenchyma- 
ti^us and purulent keratitis, 7 of iritis, 4 of glaucoma, 46 of cataract, 
27 of retinitis, 31 of amblyopia, 10 of paralj'sis, 4 of hemianopsia, 3 
of detachment of the retina and 3 of atrophy of the optic nerve. 
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Among 169 diabetica, Mager {BerL Id. FTocA,, 1S79, No^ 21) fooad 
onlj 5 eaaes of cataract. 

It is erident, therefore, that the urine should be examined for 
sugar iu even^ case of cataract which develops at an on usual period 
and without anj known cause, as weU as in every case of neimtts* 
retinitis, neuro-retinitis and a^ophy of the optic nerve, in every 
doubtful visual disorder^ neuralgia or ocular paralysis. Hiisc^berg 
found diabetes in one per cent of all his private patieols. 

Diabetes Insipidus. 

In this condition there is a very notable Increase in the excreti<m 
of urine, without the presence of sugar. It is called polynria or poly* 
dipeia, according as the increase of the amount of urine or the in- 
creased thirst is regarded as the primary event. 

It is well known that diabet^ insipidus is produced by destroe- 
tiou of a certain portion of the floor of the fourth ventricle. In 
almost all cases in which visual symptoms and polyuria are aasoct* 
ated, the latter is a symptom of the same cerebral disease which has 
given rise to the former. For example, van der Heydeo (J'oAr. /. 
Aug,^ 1875» p. 191) reports optic neuritis and symptoms of brain 
tumor; Handfield Jones {ibid.) reports pain in the eyes, inecitiaUty 
of the pupils, epileptoid attacks; David {ibid,^ 188&, p. 4ftiS) re- 
ports hemianopsia; Raynaud (ihid.^ 1874, p. 407) reports Baynaiid*8 
disease with bulimia, polydipsia and visual disorders which occurred 
parorj'smally. Some doubt attaches to Gayet's case {ibid. » 1S75, p. 
I&l) of right abducens paralysis with polydipsia and polyuria. 

It is said that opacity of the lens may also develop in pure dia- 
betes insipidus, but this is undoubtedly extremely rare. 

In phosphaturia, Courssemnt observed hemianopsia ; Dor (r&i<f., 
1877, p. 208) found phosphaturia seven times among eight casee of 
soft cataract in young people. It would seem* therefore, as if dia- 
betes mellitus, diabetes insipidus and phosphaturia were somewhat 
similar disturbances of nutrition — in the broadest sense of the wi»id 
— and also resembled the excessive production of uric acid (from 
imperfect oxidation, particularly in obese individuals) which not in^ 
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frequently precedes true diabetes. It is only when tbe abnormal pro- 
ducts of disassimilatiou exert a toxic action that the symptoms ap- 
pear which are so frequent in the terminal stage of severe diabetes. 
The excessive excretion of sugar, phosphates, or uric acid in the 
urine is merely the most striking symptom of the disorder of disas- 
similation. The by-products of the latter, for example* ptomaines 
which give rise to necrobioaes, necroses and inflammations of the 
tissues^ or act as narcotic poisons, are evidently a much greater source 
of danger to tbe body and tbe visual organ than the sugar, uric acid, 
or phosphates, 

Basedow^s Disease, 

The main symptoms of Basedow's disease are thyroid enlarge- 
ment, palpitation of the heart, nervous disorders and esophthalmus. 
The latter symptom, like all the others, may be absent or, in rare 
cases, it may be almost the only symptom. It occurs in every possi- 
ble degree, and there may even be paroxysmal or permanent luxation 
of tbe ej^eball in front of tbe lids. In such cases* suture of the palpe- 
bral fissure is the only means of preventing tbe loss of the protruded 
eye. As a matter of course, traumatic inflammations of the conjunc- 
tiva and cornea are often present. 

The development of the goitre is usually preceded by increased 
heart's action, but the opposite condition may also obtain. Like all 
the other symptoms of the disease, exophthalmus may occur paroxys- 
mally, may increase or diminish, or maybe permanent and imiform, 

In addition to exophthalmus, there are also other signs of irrita- 
tion of the sympathetic, such as spasm of MueDer's muscle (Graefe*s 
symptom). As a result of this spasm, the palpebral fissure is dilated 
and tbe upper lid lags behind when the patient looks downward. In 
this way the white sclera often becomes visible above the cornea in 
looking downward, Sharkey {Brit, Med, Journ.^ Oct, 25tb, 1890) 
foimd Graefe's symptom absent only twelve times among six hundred 
and thirteen cases. For a long time it may be the sole symptom of 
the disease. 

Moderate dilatation of the pupils with correct reaction to light 
and inequality of tbe pupils are also observed in many cases* and 
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are evidences of spasm of the sympathetic. Even the exophthal- 
mm may be due, in part, to spasm of the emooth muscular Bhree (pro- 
trtisor bulb!) which close the inferior orbital fissure. In great part» 
however, it is the result of cedema, increased congestion and direct 
increase of the orbital tissues. Hence the exophtbalmus often di- 
minishes after death. 

A distinct vascular murmur can sometimeB be heard in the orbit 
with the stethoscope. It resembles the placental bruit and is prol»a- 
bly explained in a similar way (Bonders, Arch. /. Ophth., XVH, 1, 
p. 102) . Sinuosity and atheroma of the ophthalmic artery have 
sometimes been found post-mortem. 

Unilateral exophthalmus is not very rare (Voelkel. Diss. Berlin, 
1890). Among 20 cases, Emmert {Arch. / Ophth., XVII, 1, p. -JOo) 
found 1 unilateral case; among 32 cases, Griffith saw 25 of donhle, 
4 of right*flided, and 3 of left-sided exophthahnus. This syrnptom 
often differs in degree on the two sides, being more marked upon tlje 
side on which the thyroid enlargement is greater. 

Hack {Deittsck. vied. Woch,, 1885, No. 25) observed disappear- 
ance of the exophthahnus on one side after cauterimtion of the nasal 
mucous membrane on the same side, and Bobone {Ann, d^Ocul.^ !W, 
p. 200) claims to have obtained improvement in the same way. A 
few other cases of this kind have been published, but they are very 
exceptional. 

The excessive sweating which is not uncommon in Basedow's 
disease is also a sympathetic symptom. Occasionally there is very 
marked epiphora. 

The tremor may extend to the eyelids (Liebrecht, Mon. /. Aug,^ 
1890* Dec.) and may even be confined to the eyes (Freund, Deuisch. 
med. Woch,^ 1891, No. 8). This symptom and likewise the nystag* 
mus, which is observed occasionally, must he attributed to dimmu- 
tion of cortical motor innervation. 

Slight impairment of corneal sensibility is quite common and is 
to be regarded as the cause of the diminution in the frequency of 
winking movements (SteU wag's symptom). In combination with 
the increasing exophthahnus it facilitates the development of trau- 
matic keratitis, which may assume the xerotic or neuro-paraljrtio 



4 



CONSTITUTIONAL DISEASES. 



form. In Bome cases tlie corneal sensibility is very considerably 
impaired, but complete anesthesia is rare. 

In advanced cases the ophthalmoscope often shows pulsation of 
the retinal arteries, occasionally extending far into the periphery" of 
the fundus. Becker (Man. f. Aug,, 1880, p, 1) found arterial pulsa- 
tion six times in seven cases. It is probably due to the fact that> as 
a result of the arterial paralysis, the blood pressure falls notably dur* 
iiig diastole and becomes so slight^ in comparison with the intra- 
ocular pressure^ that it causes an entrance of blood into the retinal 
arteries only during the intensified systole of the heart, At the same 
time the intraocular pressure may be normal or even diminished. 
Sinuosity or dilatation of the retinal veins is often noticed. 

Various muscular disturbances have been reported, such as ex- 
ternal ophthalmoplegia (Schoch and Koeben, Diss. Berlin, 1854; 
Fischer, Arch, g^n.^ II, p. 521; Stellwag, Wien. med. Jahrb.^ XVII, 
p. 25; Chvostek, TFt'en. med, Fresse, 1872, p. 497; Roth, ibid., 
1875, p. 680) and complicated ophthalmoplegia (Warner, Brit. Med. 
Joiirn,^ Oct. '38th, 1882; Bristowe, ibid.^ May Gth, 188G; Jendrassik, 
Arck.f. Pstjch, 1886, p. 301; Ballet, Eec. d'Ophth,, VIII., p. 451). 
Implication of the trigeminus, facial, gloesopharyngeal, 8pinal 
accessory and hypoglossal nerves, hemiansesthesias, hemiplegias^ 
color blindness, paralyses of the extremities, epilepsy, loss of smell 
and taste, etc., have also been reported. Isolated paralyses of 
the eye muscles (trochlearis, abducens, motor oculi) are rare (Pereol, 
Un, m4d,, 1874, p. 163; Finlaj son, Brain, 1890, March). Liebrecht 
{3 fori, f. Aug., 1891, p. 182) also mentions paralysis of convergence, 
but this was possiblj' due to notable insufficiency of the intemi. 
Complete paralysis of all the external eye muscles and the orbicularis 
has also been reported {NeuroL Centr,, 1888, p. 564). The paraly- 
ses appear to be chiefly nuclear, l>asilar, or root paral^^ses. 

Basedow's disease is often combined with other affections of the 
nervous system, such as syringomyelia, liemichorea, hemiplegia, po- 
lio-encephalitis, multiple sclerosis, bulbar paralysis (the autopsy gave 
negative results), hysteria, neurasthenia, spinal and cerebral sjTJip- 
toms of all kinds (conjugate paralyses and spasms, central disorders 
of vision), psychoses, trophic disorders, etc. 
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Other constitutional anomalies are also obserred* such as diaiKtef 
melHtus and insipidus, Addison's disease (in the facs© the eyeli<is are 
chiertj pigmented ; Drummoml^ Br it, Med, Joum.^ May 14th, IfeJST, 
aix cases; Mackenzie, Lancet^ 1890,11, five cases; even the coDjanc- 
ti%a may be pigmented, Oppenheim, Muench. med* H'ocA,, 1S87» 
No. 62). 

Peripheral visual disorders with ophthalmoscopic findings are rare 
(Story, Ophth. Eerie u\ p. 101, double optic neuritis; Emmert, 
Arch, /. Ophth, ^ XXVII, 1, p. *203, atrophy of the optic nerv©). 
These disorders without ophthalmoscopic findings are quite £m|ueDt, 
especially concentric narrowing of the field of vision, with or withoDt 
irapairment of central viaion or the color seiiBe. Such symptoms are 
oommouly bilateral, as in neurasthenia. 

Aa a matter of course, conditiouii of exhaustion of the eye (weak- 
ness of accommodation and convergence, asthenopia retinse) are no- 
ticeable. Headache, vertigo, insomnia, impairment of memory ood 
the like are probably due to the same cause. Extreme anemia may^ 
lead to oedema of the lids and finally to a sort of hemorrhagic diatht; 
sis in which the eye also takes part. The frequent menstrual disor 
ders (the majority of the patients are females) are to be regarded 
results, not as causes of the disease. [Diarrhoea is not infrequent 
—Ed,] 

According to Ballet (Rev, de Mid., 1888, May and July), 
disease points toward the nuclear region of the facial and ocidarmu8-| 
cles; he thinks it is located in the medulla oblongata, perhaps as far 
down as the cilio-spinal centre* According to this writer the die- 
ease is a functional bulbar neurosis ; the scant}' anatomical ehangei 
which are found there appear to be secondary. Moebius' theory i 
much more plausible. He beUeves that we have to deal with th^ 
toxic effects of products of disassimilation, which are furnished bj 
the diseased thyroid gland. These appear to act chiefly on the va 
motor cells and the cortical motor cells. As in all other diseases « 
the kind, we find the signs of increasing weakness and dimini^ing 
nutritive energy, sometimes passing into spontaneous necrosis 
peripheral parts. It is only in late stages that we find local and dif J 
fuse necrobioses, vessel changes, interstitial inilammatiotis. 
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rhages, multiple neuritis, etc. These occur io chronic tossemias in 
general, and always exhibit a certain predilection for the region of 
the cerebral muscle nuclei and nerve roots. The principal symptoms 
are toxic phenomena, but these are preceded for a long time by gene- 
ral nutritive disturbances. I desire to call special attention to one 
point. The poisonous action of the noxious substances producetl in 
the thyroid gland are noticeable^ in the main, in the adjacent cervi- 
cal sympathetic. The oculo-pupillary fibres are chiefly affected ; the 
upper fibres which pass to the vesaeb of the head are affected to a much 
less extent. This is easily understood in view of the fact that the cur- 
rent in the veins and lymphatics flows toward the hearts The gene- 
ral symptoms are those of a chronic toxeemia, the local toxic symp- 
toms are those of a constant, sometimes a remittent or intermittent 
irritation of the sympathetic at the site of closest proximity to the 
diseased thyroid gland. 

It is also easy to understand that these local symptoms may be 
absent or vary in intensity, if only a certain portion of the gland is 
affected, and that the symptoms are more pronounced, as a rule^ on 
the side on which the gland is more involved. 

Hence, the e-arliest possible enucleation of the larger part of the 
diseased gland is indicated so long as the principal sjmptoms are 
still local (goitre, palpitation, exophthalmus) . But as the symptoms 
are rarely dangerous at this period, the operation is not performed, 
as a rule, until the chronic general toxaemia is too far advanced. 
Hence, the operative treatment has remained very unsatisfactory de- 
spite a few good results (Rehn, BerL kl. Wock,, 1884, No. 11). [See 
also Mannheim: " Der Morbus Gravesii," Berlin, 1S94. Most of the 
authorities advise against operation; see p. 124 et seq. — Ed.] 

MyxGedemu, 

In many respects myxtjedema (Ord, Lond. Clin. Soc., May 25th, 
1888) is the direct antithesis of Basedow's disease, A characteristic 
feature is the absence of the thyroid gland (cachexia strnmipriva) or 
loss of its function. In the latter event the gland may even be enlarged. 

Myxcedema is characterized by a non-oedematous general swelling 
of the skin (no pitting on pressure), with pallor, coldness and cyan- 
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osis^ resulting in a stupid, dull expression of tbe face, thickening of 
the lids, Up3, tongue, hands and feet. Tbe pulae is slow, the voice 
hoarse and deep; speech , thought and motion are slow and difficult, 
memory and intelligence are impaii-ed. The patients aLio suffer from 
mental irritabilitj^ and depression, pain in the head and back, weak- 
ness of the limbs, loss of the hair and teeth, atrophy or absence of the 
thyroid gland, general aufemia and cachexia and, not infrequently 
at a later stage^ from albuminuria. The patients are often cretins 
or idiots, or the affection is the result of extirpation of goitre. 

Ord has demonstrated an increase of mucin, particularly in the 
sabcntaneous connective tissue (Horaley found it even in the blood of 
operated monkeys) , so that the disease has been called mncinfemia. 
Virchow foimd irritative processes in the subcutaneous tissues. 
Whether changes in the infundibulum and pineal gland, which are 
not uncommon, are a cause, a symptom, or a result of tbe disease, 
cannot be decided. 

In addition to implication of the lids in the cutaneous affection,— 
the latter may even begin in this locality {Jahr. f. Aug.^ 1889, p. 
558 and 561) — amblyopia has been reported in several cases. Wads- 
orth 1884, p. 390) saw double atrophy of the optic nerve. The 
case of cataract after extirpation of a goitre (Landsberg, ih. , 1888, p. 
308) seems to be very doubtful. 

SoUier {Neurol. Centr.^ 1893, p. 25) reports two cases of Base- 
dow's disease combined with myxoedema, i.e., with general swelling 
of the skin. The symptoms of Basedow's disease first appeared and, 
after diminution in the size of the thyroid, tbe symptoms of myxoe- 
dema were superadded. 

It is evident that myxoedema is a profound disturbance of disas- 
eimilation and nutrition. Its most striking result appears to be the 
increase of mucin, like tbe increase of sugar in diabetes raellitus. 
Tbe symptoms of auto- intoxication are due, however, to other un- 
known products of abnormal disassimilation. 

Eachitis, 

This is often the cause of so-called laminated cataract, owing to 
0. temporary, intense disorder of nutrition in the lens. If it develops 
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at a very early period (even intra-uterine) a central cataract forms. 
When this adheres to the capsule of the lens at the anterior and 
posterior poles, it contracts in the course of time into a thread-shaped 
opacity in the axis of the lens, the so-called spindle-shaped cataract. 
Both are merely varieties of laminated cataract. In laminated cata- 
ract proper, the lens substance which has developed prior to the nu* 
tritive disturbance remains transparent, as well as that formed at a 
later period. If the nutritive disturbance returns, a multiple lami- 
nated cataract may develop. 

At the beginning, the laminated cataract appears to be a cortical 
or total cataract. It is only at a later period that the opacity moves 
away fi-om the capsule of the lena on account of the new formation 
of normal cortical substance. The opaque mass of the lens is absorbed 
in part, sometimes with the exception merely of a layer of punctate 
opacities which may be overlooked on superficial examination. 

Laminated cataract is usually present in a similar form in both 
eyes, but it is not infrequently unilateral. It is sometimes congeni- 
tal. Similar forms may also develop after injury to the capsule of 
the lens, which subsequently closes up. The large majority of cases 
develop in the first years of life in rachitic children, 

The violent and long-continued convulsions are the cause of the 
disease, not the rachitis as such. But the real cause is not the gen- 
eral convulsions and the consequent concussion of the body ( Arlt) , 
but the nutritive disturbance of the lens due to violent spasm of the 
ciliary muscle (associated probably with spasm of the muscular coat 
of the vessels) . I have been able to demonstrate the latter symptom 
with the ophthalmoscoi>e during general convulsions (epilepsy). It 
is necessary, however, that these spasms occur at a period when the 
growth of the lens is still active, i.e., before the age of six years. At 
a later period this result follows spasm of the ciliary muscles only 
under special circumstances, when the muscular coat of the vessels 
is affected (ergotin poisoning), or when the individual is very anae- 
mic (Saemisch). In the latter event the connecting link is supplied 
not infrequently by a uveal disease (serous iritis) . 

During childhood, rickets is by far the moRt frequent cause of gen- 
eral convulsions, with the exception of meningitis. The latter ter- 
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minatee much more frequently in death and hence plays no great part 
in the etiology of laminated cataract. 

The opacity does not appear immediately after the eonvulsions, 
but usually a few days, sometimes even two weeks, later. In rare 
cases it disappears Bpoutaneously. If the cataract is congenital or 
has developed at an early period and is very dense, the symptoms of 
psychical blindness may develop after a subsequent cataract opera- 
tiou, as the result of imperfect development of the tracts between the 
brain aod eye. 

It is a very interesting fact that an analogous condition is oh- 
spved, under similar circumstances, in another organ which is genet- 
ically co-ordinate with the lens, viz., the enamel of the permanent 
teeth (Homer). The teeth, particularly the upper incisors, often ex- 
hibit horizontal grooves and ridges (Fig. 21), i.e., places in which 

the enamel is alternately present and absent. This produoea 

a characteristic appearance which is entirely different from 
Fio 31 °^ hereditary syphilis. The change is only seen dis- 
tinctly during the first few years after the appearance of the 
teeth. The latter soon crumble at the parts which are destitute of 
enamel, so that later only stumps of teeth remain. 

It is not surprising that laminated cataract may be present with- 
out rachitic teeth, and vice versa, becaujse both conditions are the re- 
sults of local spasms in the ciliary body and the vessels of the enamel 
respectively. These local spasms may be entirely absent, or they are 
not always present at the same time in both organs. When present, 
they warrant a probable diagnosis of rachitis in infancy, unless some 
other cause can be demonstrated. 

In osteomalacia no special eye symptoms have been reported, 
apart from evidences of weakness. 

In conclusion, we will discuss a few constitutional anomalies 
which are closely related to the chronic infectious disi^see. 

Leukcsmia, 

Like the chronic infectious diseases, leukemia also possesses a 
specific new-formation. This consists of lymphoid tissue like that 
found in the spleen, lymphatic glands and meduUa of the bones. 
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At the onset of the disease the symptoms of progressive weaknees 
predominate, as in every notable disturbance of nutrition. At a later 
period the signs of auto-intoxication make their appearance. Hence 
leukemia should really be considered among the diseases of the cir- 
culatory apparatus, if we were certain that the changes in the spleen, 
medulla of the bones and lymphatic glands were primary. They may 
be due, however, to some noxious agent which is already in the or- 
ganism, especially as true leukaemia is often preceded for a long 
time by disorders of digestion and nutrition. 

The disease usually runs a very chronic course, and there may be ' 
no eye symptoms, apart from the general symptoms of weakness; 
this often lasts until death. On the other hand, eye symptoms may 
lead to the recognition of the disease. 

In a aeries of cases, retinitis occurs (almost always bilateral) as in 
albuminuria. There are two principal varieties, one accompanied 
by hemorrhages, the other by whitish patches ; the former is more 
frequent. The hemorrhages often exhibit a while centre (symptoms 
of absorption) , but this is not pathognomonic, as Poncet believed. 
The retina itself may be normal or more or less cloudy, occasionally 
milky and strewn with hemorrhages (Perriu, Qaz, des H6p., 1870, 
p. 101), According to Roth*s findings {Virch. Arch,^ 4!), p, 441), 
this opacity appears to be due to finely granular cloudiness of the 
nerve-fibre layer. 

Post-mortem examination shows that the vessels are, in the main, 
tmchanged (Poncet, Gaz, des H(ip,^ 1874, p. Gallascb, Jahr. 
/. Kind. , VI, 1) ; hemorrhages, oedema and cellular infiltrations are 
found in the papilla, retina and choroid* The latter may be so ex- 
tensive as to form neoplasms which are even visible with the ophthal- 
moscope (Becker), Oeller found the choroid thickened sixfold by 
cellular infiltration. In addition, the retiua exhibits hypertrophy of 
the radial fibres and sclerotic nerve fibres. The periphorid ffidema 
of the retina, which is occasionally mentioned, has no significance ; 
it occurs nonimlly at a certain age. 

In other cases, however, vessel changes have been demonstrated : 

dilatation and sinuosity, thickening and round-cell infiltration of the 

adventitia in spots, visible occasionally with the ophthalmoscope 
39 
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as a wbitiBh sheath around the vessels (Tillaiix, Hec. d^Opkih., 
|>, 461) ; also advanced fatty degsnemtiofi gf the walk of the V( 
especially of the peripheral branches (Roth>, and sderoels of the 
*iel wallrt (KmmBSityk, Jahr. /. Aug,^ 1878, p, "^W). Venoos thrvoh 
hoses also occur (Michel, Deuisch. Arch, f. ki. Med., XXII» p. 43»). 
The choroid may be unaffected, or it may also exhibit hemorrhages, 
iufiltrationa and vessel changes. 

Other lesions which have l*een observed are vitreous hemorrhap^. 
occasionally very profuiie (Saetnisch, Man. /. Attg.^ 18G1», p. 3- 
simple and retrobulbar neuritis (usually hemorrhage into the optic 
nerve), occasionally an enlargement of the papilla like choked diac 
(Oeller), or a fungus-shaped enlargement due to cellular inBltratioiL 
(Poncet)* 

Hemorrhages into the conjunctiva and face (eyelids) belong to the 
terminal stage and are not very frequent. In acute cases they may 
Ije the first symptom which calls attention to the disease. 

In severe forms of leukaemia, a light or orange yellow color of the 
fundus may l:)e visible, but this is very rare. Liebreich Atlas"), 
Litten Uahr.f. Aug., ISbO, p. Becker {Arch, /. Aug. n. Ohr., 
I, 1, p. 1)4), Kramsztyk (Lc.) report cases of this kind. I have seen 
this condition in a single ease, Quincke {Jahr> f. Attg.^ ISftO, p. 

mentions a very pale red fundus. It is usually stated that tbo 
color of the fundus presents no striking change even in advanced 
leuksemia. The contents of the vessels may or may not be very pale. 

Leuka'mic neoplasms occur in the lids and orbit, and also wiUitn 
the eye and brain, Friedlaender (IVrc/i. Arch.^ 187t>» 2, p. 'Mi) re- 
ports nodular lymphoma ta in the meduUaiv substance and fv>rtex of 
the brain (and the internal granular layer of the retina), with am pulls 
of the optic nerve (inde p. 143) . These protiuce the clinical symptoms 
of brain tumor. Leber {Arvh, /. Ophth.^ XXIV, 1, p. *^f»rO observed 
double lit'morrhagic retinitis^, symmetrical swelling of all the eyeliiU; 
and double exophthalmus, from leuka^mic proliferations in the orbi' 
Guaita {Jahr, /. Aug.^ 1890, p. 2'i!>) reports thickening of all th 
lids in pseudoOeukajmia. O-sterwald {ib.^ 1881, p. 454) observed leu- 
kiemic tumors in the orbit. Eirk (i7>., ISB, p. 298) found the poste- 
rior part of both orbits filled with a lymphatic" new-forraation. 
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May {ib., 1884» p. 351) describes a circumscribed leukasmic infiltration 
of the facial nerve in the Fallopian canal; Becker {i.t\) a leukjeniic 
tumor of the retina* Perhaps Oeller's case should be regarded as a 
leukemic tumor of the choroid, but it may also have been an exten- 
sive hemorrhage. Gallasch found the lachrymal glands converted 
by enormous lymphoid infiltration into tuniors as large as a pigeon's 
egg* Delens {Jahr> /. Aug., p. 475) reports the cure of leukse- 
• mic tumors of the orbit as the result of cholera. 

Under the term iritis leukaemica, Michel {Arch, /. Oph tb . , XXYII, 
3, p. 25) describes a case of bilateral chronic iritis with occlusion of 
the pupils in a woman of thirty-six years, who also suffered from 
slight enlargement of the spleen and lymphatic glands and tempo- 
rary increase in the number of white blood globules. The excised 
iris contained ntxlules of lymphoid and epitheloijlal cells, which were 
partly calcified ^ these were not visible to the naked eye. It is doubt* 
ful, however, whether this case should be regarded as leukaemia. 

The enormous increase in the number of white blocnl globules is 
the most striking and characteristic symptom of leuktemia, but it 
does not constitute the source of danger to life, Tliis is due to path- 
ological proilucts of disassimilatiou, which may not only exert a " for- 
mative" irritation in various parts (leukEemic tumors), but may also 
have a direct toxic action. This is either acute and resembles scurvy, 
or it is less violent and consists of the production of necrobiotic and 
inflammatory jirocesses in the vessels and tiasues. 

To a certain extent the cells of leukaemic tumors may be regarded 
as infectetl atid infecting ttimor cells. They thus constitute a tran- 
sition to midignant tumors (malignant multiple tumors of the lym- 
phatic glands are actually called pseudo-leukemia) whose clinical 
symptomB, in the later stages, are very similar to those of leukaemia. 

Tumor Cachexia. 

This may be regarded as an infectious disease whose micro-organ- 
ism is the malignant specific tumor cell (sarcoma, cancer). It is pos- 
sible that the tumor cell itself is infected by a bacterium and thus 
becomes malignant. The tumor cell is the element of the specific 
neoplasm, as opposed to the "granulation timiors" (syphiloma, 
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It is alto poeafUe tliat pnrelj toxic actiooB maj prodim cnndH 
tiona aiiiiilar to those in other chronic and aobaente poiaoomga, 
reziaJ dijieases and their aeqnelse, Cattj degcnentiaDS and faonoi^ 
ihages, e8{»eciallj in the retina and birain, moltiple ontrttis^, 
periphenl and nuclear paraljBes of the oeular ronseke, etc. TW 
partial pataljina of tiie left moitor ocnli nerre in cancer of the 
pybruii, which waa ohaerred by Bettelheim (JoAr. /. *4«g., 188^ p. 
571), prohaUf beloiigs to this category, allfamigh sudi purely toxic 
effects are rare. The chi^f symptoms are due to specific neoplaaBM,* 
to eniigmting and pit^erating tumor cells in the lymphatic and 
Mood chamiets. 

As a matter of course, the tnmor may also origiimte in and about 
the eye (retitial glioma, choroidal aarcoma, cancroid of the conjuno 
tiva and lids, Barooma of the oonjmictiva, etc.) and then give rise to 
meiastasee which may, in turn, produce ocular symptoms, — ^fur ex- 
ample, when the metastases are situated in the nervotts system. 
Metaataaee in one eye are rarely secondary to a growth in the other 
eye (choroidal sarcoma) ; a more frequent ©vent is the spread froon 
one eye to the other (glioma of the optic nerve and retina) or the co- 
incident affection of both eyes (sarcoma of the choroid and glioma 
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of the retina) . Tumors in other parts of the body rarely produce me- 
tastases in the eyes, but a number of cases have been reported, three- 
quarters of which started from tumors of the breast. The eye ia sec- 
ondarily atfected in a much larger number of cases by metastases in 
the orbits, but particularly within the skull, where they may give 
rise to all the symptoms of a primary tumor. 

In the ey© itself, the choroid is almost always the structure which 
is affected by metastasis, but Elsching {Arch. f. Aug,, XX 11, 3 and 
3) has also described a metastatic tumor of the optic nerve. 

The eye possesses diagnostic importance not alone in the living 
but also in the dead, inasmuch as it presents certain important, al- 
though not infallible, signs of death. 

The so-called sclerotic patch, a desiccated portion of the sclera to 
the inner or outer side, or below the cornea, In the palpebral fissure, 
opacity and insensibility of the cornea, aboli tion of the pupillary re- 
action to light, xerosis of the cornea and conjunctiva, usually develop 
shortly after death. They are also observed occasionally during life 
(cholera, cholera infantum, etc.). 

Accortling to Poncet {Arch, gen. de Med., 1870, p. 408), conver- 
sion of the re^l color of the fundus into yellowish- white, complete dia* 
appmrance of the retinal arteries and narrowing of the veins, are 
positive and suddenly developing signs of death. As a matter of 
course, this is really only a sign of the cessation of the circulation of 
the blood in the retina and choroid. Nevertheless, this change in 
the color of the fundus is one of the most positive early signs of death. 

To make a brief ristimi of the previous considerations, we find 
that in the secondary ocular affections of the most varied diseases — 
apart from those %vhich have a direct or indirect mechanical action 
upon some part of the body which is optically efficient — there is a cer- 
tain uniformity which points to a similar mode of development. 
\Ve have to deal, in fact, with toxic symptoms in the broadest sense 
of the term, from the most acute to the most chronic, as we have de- 
scribetl on p. 360. 

The differences are due mainly to the fact that in one case the 
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virus is introduced into the body, in another it is prcduml in the 
body, either with or without the aid of living elements. 

Improper articles of diet give rise to changes in the stomach and 
intestine, an unsuitable composition of the atmosphere entails changes 
in the respiratory organ, and, secondarily, changed cheraiciil condi- 
tions of nutrition in the entire organism. If the latter are sufQcient- 
ly intense and prolonged, true organic disease will be produced, 
very often combined with vessel changes and tlieir sequelae. This 
takes place particularly in the small arteries and capillarit®, where 
the noxious substances which have been absorbed in other imrta 
pass the walls of the vessels. These substances act first upon the 
walls of the vessels and the interstitial connective tissue, and they 
aifect the parenchyma (cells, nerve and muscular fibres) only when 
they have Ijeen very abupdant from the start. 

Ill these anto-intoxications we also find that a certain vifus attacks 
certain organs more than others. These organs are either the site 
of the greatest accumulation of the vims, or their constituents are 
esi>ecially sensitive to the virus, evidently on account of the pros- 
ence or absence of certain chemical substances. The predominant 
affection of certain organs then impresses a peculiar character upon 
the entire clinical history. In this regard, a {Spontaneous contractetl 
kidney or cirrhotic liver exactly resembles diabetes or Basedow's 
disease^ 

The clinical history is often complicated by secondary infections 
with living inflammation-producers of all kinds, and it is a general 
rule tliat an iufectiou during an already existing constitutional 
anomaly is more serious and obstinate than infection in a healthy 
individual. 

In infections, the purely toxic action is supplemented by that of the 
infectious emWi and thrombi. After destruction or elimination of 
tlie germs, tlie purely toxic '* constitutional anomaly" remains. This 
either returns to the normal condition — complete recovery — after more 
or less prolonged convalescence, or a permanent condition of illhetillh 
remains which exhibits a different character, according to the quan- 
tity and (pudity of the tissue changes and destructions. There may 
tiit'n be a tendency to definite diseases of certain tissues and organs. 



CONSTITUTIOKAL DISEASES. 



455 



which are often characteristic of the previous disease. In such eases 
the changes in the visual organ often possess the highest diaj^ostic 
importance. 

It is well known that the organized producers of inflammation 
themselves rarely constitute the dangerous element, but that this con- 
Bists, as a rule, of certain of their metabolic products, i.e.^ of chem- 
ical substances. In like manner, the proliferation and destruction of 
the bacteria depend upon the presence of certain chemical substances 
which are present or are produced in the infected body. The prolif- 
eration of the microbes is not only counteracted by a certain degree 
of concentration of their own metabolic products, but also by certain 
chemical elements and metabolic products of the diseased body. 
Hence, infection with a certain microbe may fail (immunity) at one 
time, produce a mild affection at another time, and a severe disease 
a third time. The same micro-organism may produce very diflferent 
processes in different individuals, and, on the other hand, different 
organisms may produce very similar affections in different individ- 
uals. This may often be very clearly demonstrated during implica- 
tion of the \isual organ in the morbid process. 

Hitherto the study of the diseases in question has been mainly 
morphological. Our knowledge of the chemical changes is still very 
imperfect, and usually refers merely to certain striking substances 
(sugar, albumin in the urine, etc.) which, with few exceptions (te- 
tanotoxin in traumatic tetanus, and a few others) , ai'e not the real 
►xic agents. The chemical metabolic products of the microbes and 
other chemical constituents of the infected body are, however, at least 
as important as the specific micro-organiem in the production of a 
definite clinical complex, and sometimes even more important. 

Here a large field, which has hardly been touched, is opened to 
phj'siological and pathological chemistry* 
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Abducbns, nucleus and course of, 23 
Abscess of brain, 186 

course and symptoms of, 136 
Acne rosacea, 255 

connection with chalazion of, 255 

treatment nf, 256 
Acne Tulgaris, 254 

connection between hordeolum 
and, 255 
Acromegaly, 201 
Aconitine, 326 
Addison's disease, 438 
^sculiu, 326 
Agraphia, 102 
Agorapliobia, 237 
Alexia, 101 
Alcohol, 326 

acute poisoning, symptoms of, 826 

amblyopia, 328 

chronic poisoning, ocular effects, 
327. 331 

ophthalmoscopic examination, 827, 
328 

optic neuritis, 327, 328, 329 
Amaurosis, hysterical, 83 
Amblyopia, hysterical, 33 
Amy] alcohol, 381 
Amyl nitrite, 331 

Anatom ical course of nerves of eye, 2 
Aneurisms, 297, 298 
Anthrax, 371 
Anaemia, 288-290, 429 

arcus senilis, 429 

atrophy of optic nerves, 430 

catarrh of conjunctiva, 429 

hemorrhages, 429, 430 

icterus of conjunctiva, 429 

marantic keratitis, 430 

neuritis, 430 



Anaemia, ophthalmoscope in. 289, 290 

oedema of lids, 429 
Anisocoria, 114 
Antipyrin, 832 
Antifebrin, 832 
Anilin, 882 
Aphasia, 99 

optic, 99, 101 
Apomorphine, 382 
Arsenic, 838 
Argentum nitricum, 382 
Ascending paralysis, acute eye symp- 
toms, 197 
Ataxia, hereditary, 195 
Atrophy and degeneration of fibres and 
cells in the newly bom, 15 

after destruction of occipital cor- 
tex, 14 

after division or degeneration of 
optic nerve, 11 
Athetosis. 241 
Atropine, 833 

Basedow's disease, 441 

exophthalmus, origin of, 441, 444, 
445 

exophthalmus, unilateral, 442 

Oraefe's symptom, 441 

orbital murmur, 442 

paralysis of eye muscles, 448 

retinal arteries, 443 
Belladonna. 334 
Beri beri, 399 

glaucoma, 899 

optic nerve, atrophy of, 399 
Blennorrhcea neonatorum, 822 
Blood-vessels and the eye, relations 
between, 123 

arteries, 128 
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BIood-Tessela — brain, vascuJar supply 
of important parte of, 124 
veins, 136 

Blood -vesse 1b, extenRive disease of, 293, 
394 

hemorrhages into eye in, 203, 204 
BotyUsmus, 3i34 
Braiu, abscesB of, 186 

diseases of, 130 

symmetrical occurrence of diseasee 
' of, 03 

tuoiore of, 138 
Brain, cord, aurl nerves, individual 

diseases of, 13U 
Brain, frontAl. 104 

functions of, 104 

diseases of, I Oft 
Brain and metnbranes, aneemiaof, ISO 

hyperxeinia uf, 130 

retinal exanii nation in anaemia aud 
liypera^mifi, 130 

B^rmptonis of antemia and hyper- 
t^mia, 131 
Bulbar iJtiraly s i 8 an d all i ed d i seaaes, HQ 
Bums, extensive, 370 

retinal hemorrhages in, 370 

Caffeii^e, 885 

Calabar, 335 

Calomel, 335 

Cannabis indica, 335 

Carbolic acid, 335 

Carbonic oxide, 335, 886, 387 

Carbon sulphide, 354 

Cataract during chronic cutaneous 

eruptions, 201 
Cavities adjacent to nose, diseasee of, 
270 

ocnliir efTect, due to, 270, 280 
Cerel*ral t ortex, elements of, 10 
Cerebral giiiigHa, primly, diagnoais 

of lesions of, 55 
Cerebral tumors, 138 
Chalazion, 255 

treatment, 250 
Cheyne-Stokea breatlnng, 171 

pupillary eyniptomt* with. 171 
Chiasm, course of fibres in, 4-0 
Cliiasm, dinimlers of, 38 

coti>plete destruction. 38 

partial destruction, 88 



Ch taem, disorders of — hem lanopsiA 6m 
to partial destruction, 38 

hemianopsia, occurrence of , 88 
Chloral. 337 
Chloroform. 337, 338 

effect on pupils, 387, 888 
Chlorosis, 432 

catarrh of conjunctiva, 433 

cptlenia of lids, 433 

pulsation of retinal arteries, 488 

retina, 433 
Choked disc due to cerebral tumors. 
140 

pathology of, 144 
Cholera. 380 

choroidal hemorrhagea, 387 

cornea, changes in. 387 

cyanosis, 387 

hemorrhage into conjunctiva, 387 

pupils in, 388 

retinal arteries, 887. 888 
Cholera infantum, xerotic keratitis 

due to. 270 
Chorea, 240 

emboli as cause of, 24(J, 241 

occurreuce, 240 

nphtlialmDscopio examinatioD. $11 
Chromic acid, 3fly 
Chrysarobin. 338 

Circulatory organs, diseases of, 388 
Cirrhosis of Uver, ocular affecCiona due 

to, 2T2 
Cocaine. 330 
Coffee, 330 

Coitus, a cause of retinal hemon-hages, 
3t2 

Commissure of Gud den, 5, 6, 7, 18 
Coniine, 339 

Constitutional diseases, 428 
Cornea. 

peripheral auiesthet^ia of. in dis- 

orders of sensory nervtss, 107 
hysterical anfesthesia of, in 4is- 
orders of sensory nerves, HiS 
Corona radiata. central disordera d 

vision from lesions in, 07 
Corpora (|uadrigemina, 
funt'tion of, 44, 47 
lesion of, 43 
Corpulence. 430 
Cortex, frontal, surface disease of. 107 



Cortex, viHUfil, hallucinations due to 

the irritaiion of, 65 
Cortical disorders of visioD, 57 
Creosote. m9 
Curare. 339 
Cytisin, 340 

DATLmiNE, 340 

Day blij)diie«iH, 36 

Death, vtigm of, io the eye, 453 

Diabetes insipidus. 440 

opacity of lens in. 440 
Diabetes nielli tu», 434 

amaurosis, 438, 43ft 

aiublyopia, 438, 4W 

cataract, 435, 436, 439 

furuncles upon eyelids, 430 

hennanopsiu. 438 

htfluiorrbages, 437, 438 

irido cyclitis, 436 

iritis, 43ft, 439 

neuritis. 437, 439 

paralysis, 438. 439 

retiDal chanees, 437, 430 

ecleritis. 437 

UTea. as atTected by, 436 

Diagnosis of affections of tbe eye, 128 
Diarrhoea, ocular etifects due to, 3^9 
Differential stimulus, 36 
Digestive organs, diseases of,. 265 
Digitalis. 340 
Diphtheria, 369 

parulysift, 389, 391 

vtstial disturbances follow iog, 391 
Dubois ine, 340 
Dysentery, 380 
Dyslexia. 103 

Eab, diseases of, 280 

blepharospasm in, 280 

cataract in, 283 

Meniere's disease, 282, 283 

narrow ipg of field of visiou, 281 

nystagmus, 281 

optic vertigo in, 290 

suppuration of middle ear, 291, 282 

vision as alTected by, 281, 282 
Eczen>a, 250 

catarrh of codjunctiva in, 250 

of conjunctiva and cornea, 250, 252 



Eczema of eyelids. 2."jO, 253 

origin of. 251 

phlyctenular, 252 
Elements of the cerebral cortex, 10 
Elephantiasis Arabum of eyelids, 249» 
260 

Embolism in the eye, 290, 207 

Embolism, cerebral. 135 
com plications. 135 
course and symptoms, 135 

Encephaiitts, diffuse, ITO 

Endocarditis, ulcerative, 371 

Epilepsy, 233 

agora[iliobia, 237 

congenital anomalies of eye in, 238 
cortical, 237 
Graefe's symptom, 236 
hemorrhages, 234 
nystagmus. 335 
operations as cause of, 236 
ophthalmoscopic examination, 233, 
284 

pupils in. 235. 236 

spasm of ot^nlar muscles in, 235 

Stellwag's symptom, 236 

unilateral, 236, 237 

visual aura. 334, 235 

vision, narrowing of Held in, 2361 
Ergotin. 240 
Erysij^elas, 248 

abscesses, 248 

daciyocystitift, acute, 248. 249 

emboliBm of cerebral artery, 249 

of eyelids, 248 

keratitis, but Ions, 24ft 

thrombosis of retinal veaeels. 240 
ErythrophliuiD^ 341 
Eaerine, 841 
Ether, 341 
Etliyl chloride, 341 
Etltyt diamin, 342 
Ethyl dichloride. 343 
Ethyl nitrite, 342 

Exposure to cold as a cause of eye dii- 
eaae, 263 

Facijll nerre, 

diseases of, 211 

nucleus and course of. 23 
Fibroma molluscum of eyelids, 266 
Filix mas. 349 
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Fish and meat poisotiiDg, 343 
Frontal brain. 104 

diseaseB of, 106 

functions of. 104 
Functional neoropsjchosia, 911 
Fundua oculi, disturbances of color 

sense in diseases of, 28 
Futigns. 342 
Futtel oil 343 

Ganouon babennlffi, DO, 54. 58 
Gastric catarrh, clironic, 2G6 

optic nerve, aa affected by, 266 
Gelstfmium, 343 

Geniculate body, external. 45, 53, 54, 50 
opUthalmoscope in diaeaaes of, 56 

Gerlit^r'tt disease, 39d 

Glanders, 370 

Gonorrb(j?a, 312 

metastatic iritis, 313, 313 
Boui-ce of infection, 313 

Gratiolet's optic radiationa, 8, 9 

Guddens, commissure of^ 5, 6. 7, 12 

Haas's cortical refiex of the pupil, 110 

Hr^^mopbilia, 433 
IlaHbeesb, 343 
Hemeralopia, 34 

with hepatic affections, 371 
Hemiarhromatropsia. fl!2, 63 
Hemiauopic pupillary reaction, 40, 55, 
56 

Hemianopie light rigidity, 40 
Hemianopsia, visual disorders in, 58 

bitateral 61 

color, G3 

cortical. 58 

homonymous, 40 

in lesione of chiasm, 38 

in leaionu of entire occipital cortex, 
58 

HemorrbageB, cerebral, 131 
choked disc, 134 
development, 131 
hemianopsia in. 131 
mydriasia in, 183 
opbthalmoficopic examination in, 
i:i4 

optic nerve, atrophy of, 134 
pupils in, 132. 133 
remote sy m p torn 8 , 1 33 



Hemorrhages, gener^ STO, SMMIS 
Hetnorrhages, bemotrhoidiil, 87t> 
Hepatic affections with xanthelasma. 

Herpes vulgaris. 253 

of cornea, 2.13, 254 
Herpes zoater. 353 
Hipp us, 116 
Hoijiatropitie, 313 
Horse cbeatuut, *>'I3 
Hydracetin, 348 
Hydrocephahia, chronic. liJ? 
Hyoeciue. 343 
Hypnosis, 

blindn?88 in, 327 

color biinrluese in, SS8 

eye in, 326 
Hyptx-liroKthia. 233 

and ueuraMheuia in dlseaam €f 
sexual organs, 313 
Hysteria. 313-233 

anatomical changes, *318-331 

cortical nature of, 223 

disorders of inuacles. 314-21(1 
of secretion, 317 
of Henaalion, 216, 317 
of sight, 312-214 

Optic nerve in. 217, 318 

predieiposition to, 321 

Ichthyosis of eyelids, 360 
Illuminating gas, 343 
Infectious diseases, 360 

affections of eye in, 862-365. 

367 

eye aa point of entrance for infec- 
tion, 363 

funrtioual results of affect 14 >ns of 

eye in, 367. 308 
infectious embolism and tbronn- 

boais, 365 
micro-orgwiBms in, 360, S6I, 36S 
lufluc'uza, 30(2 

atrophy of optic nerve, 395 
blepharospasm. 300 
coiijuiietiva, affections of. in. 3 
etiibuHsni of central artery, S94 
glaucoma. afl4 
herj>es, 8«3 

inHammation of Tenon 'a ca 
394 
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Influenza, iritis, B94 

neuralgias of eye, 363 

para ly see, 9}05 

visual disorders, 395 
Initial stimulus, 3(J 
Injuries to brain, 171 

atrophy of optic papilla. 1 73 
InnenratioQ of musclea of eye, 16 
Insanity, lott 

congenital anomalies of eye in, IGO 

diseases of eye as cause of, 160 

hallucinations. 10^ 

operations upon eye as cause of, IGO 

ophthalmoscope iu, ir^g 
Interior of eye aud cornea, nerve fibres, 

m 

Intenueiliate ii^isual disorders, 43 
Intestinal worms, 208 
Intra ocular visual disorders. 29 
Investigations on tlic course of fibres 

in brain, 9 
Iodine and iodide of potassium, 343 
Iodoform, 344 

Involuntary muscles of the eye and of 
the sympathetic, disorders of, 109 

Jaustdice, yellow conjunctiva in, 271 

yellow vision in, 271 
Jaundice with xerosis of conjunctiva, 
271 

Keratitis, neuro- paralytic, t07, 119 

Lachrymal secretion, disturbfuioeB of, 

123 

Lactation, 331 
Lead. 345 
Leprosy, 435 

aniesthesia of cornea, 436 

eyebrows and lids invaded by, 426 

irido-choroiditia, 427 

iritis, 427 
Leptomeningitis, chronic, i?isiial dis* 

tiirlianees in. 157 
Leukfetiiia, 448 

hemorrhages, 449, 460 

iritis, 451 

neoplasms, 451, 500 
retina in, 449 
Lupus, 247 

Luys* bodiee, relation of optic tract to, 8 



Lymphatics and the eye, relations be- 
tween, 127 
Lyssa, dilatation of pupils in, 371 

SLllaria, 401-404 

amblyopia, 401, 403 

hiindness. 401, 402 

congestion of retina and optic 

nerve, 403 
conjunctiva, 401 
dilatation of pupils, 401 
hemianopsia, 403 
her|>es, 404 
iritiH, 402 
kei-atitis, 403 

muscular spasms and paralyses, 401 

neuralgias, 401 

neuritis. 403 

night bUndne$;s, 404 

pigmentary deposits, 402, 403 

retinal hemorrhages. 403 

vitreous opacities, 402 
Malignant cedemM, 371 
Malignant pmtiile. 371 
Marsh gas, 346 
Masturbation, 311, 313 
Measles. 374 

affections of eye in prodromal 
stage, 374 

d aery o- adenitis, 376 

keratoma lac i a, 375 

optic neuritis. 375 
Memoiy centre for visual impressions, 
101 

Meningitis, 150 

keratitis, desiccation, 15<i 

optic neuritis, 151. 153 

papilla, changes of, 152 

trigeminal affections, 151 

visiifil dieorden*. 152 
Meningitis, epidemic cerebro- spinal, 
150 

cataract in. 157 
conjunctiTal catarrh, 156 
corneal infiltrations. 156 
Jleningitif*, purulent, 153-156 
choroiditis. 153, 155 
extension of inflammation into 

orbit, 153 
occurrence and prognosis, 154 
panophthalmitis. 155 



Meningitis, tuliercular. IM. 156 

aoorualks of, in the healthy, 315. 

me 

congestion of fundus oculi, 314, 310 
dyameiicirrhtt'a. 310 
eruptiou on lids and cornea, 314 
e:;iacer bat ions of existing^ diseases, 
814 

hemorrhages preceding and dur- 
ing. 313. 315, 317. 31ft, 820 

sudden suppression, BIT 
Menthul, 346 
Mercury, 'MQ 

Metastases in general septic infection. 

320, 3ai 
Methyl alcoliol, 347 
Methyl chloride, 347 
Meynert's conirniBsure. 5, C. 7, 12 
Migraine and scintilljiting scotoma, 237 

epilopHy, 237, 238 

paralytic form, 238 

spastic or tonic form, 338 
Morptiine, 347 
MorvHu "ft disease, 201 
Motor oorticaJ centres and relation to 

ocular moveinents, 74 
Motor nerves. 

constituents of nucleus of, 74 

course of, 16 
Motor oculi, 

course of, Ifi 

nucleiis of, 17 
Motor sympathetic, origin and course 

of, 24 
Multiple neuriti?!, 204 

causes of, 2m 

iuflammation nf anterior and pos- 
terior roots of spinal nerves, 204, 
203 

Multiple sclerosis, 170 
mobility of eye, 180 
nystagmus, 179 

ophthalmoscopic examination, 182 
patliology, 182 
pupils. 180 

visual disturbances, 181 

Mumps, am 

c 1 1 emosi B of con j u D c t i T a, 308 
conjunctivitis, 298 



Mumps — epiphora, 3fl8 

irido-cyclitia, 3^8 

lachrynml glands, 39S 

oedema of lids, SHii 

optic neuritis, 8^8 

paralysis, 3!>d 
Muscarine, 348 
Mussel [x>ison, 348 
Mydriasis in cerebral betnorrliage. III 
Myelitis, acute, 1&7 
Myelitis, transverse, eye syniptoma. 1 
Myosia, 118 
My X oedema, 445 

Naphthauk, 348 
Nerves, diiiseusea of, 204 
Nerves of the eye, anatomical c 
of , 3 

NerTous system, diseases of, 1 
Neurasthenia, 231 
Neuropsychosis, functional, 211 
Newly Ijorn. injuriea to eyes of, 321 
Nicotine, 348 
Night blindness, 34 
Nitro- benzol. 848 
Nitrous oxide, 348 
Nose, diseases of. 274 

asthenopia in, 270 

blepharospasm, 279 

eczema of nasal nmcoos mambitai^ 
276 

lachrymal duct as channel for dis- 

easa^, 274 
mydriasis. 270 

occluHion of lachrymal duct, 275 

ocular reflexes. 278. 

opi^ rations, xisual disorde«« after, 

278 

rliinoscleroma, 277 
scotoma, scintillating, 279 
BUppiiration in nose as eonse of 
iritis, 277 

Notlmagel'a perceptive centre, 59, 10© 

Nystngmtis, 81 
canse^ 8S 
forms. 82 
occurrence, 83 

Obesity, 430 
Occi|>iUil cortex, results of leal cos of. 

58, 59 
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Ocukr mtiacles, coogenital absence or, 
73 

Ocular tnuBcles, congenital paralyses 
of, 73 

Ocular rauscles. nuclear paralj'sea of, 
71 

course, 73 
diagnosis, 71 
pathology, 73 
Ocular muHcles, voluntary, disordera 
of. 60, 70. 73 
corttcai gptii^rng, 84 
peri liberal [jaralysea, Gl> 
Ocular nerves, disonlen* in domain of, 
27 

Oplilhalinoecope in periplieral visual 

diBord€fr8, 41 
Opium, 349 

Optic ganglia, primary. 43 

degeneration of fibres of, 46 
functions of, 46 
lesions of, 43 
Optic nerve, 

aftor partial destruction or slow 

degeneration of, iJ7 
anatomical course and distribu- 

tion, 2-0 
atrophy after division or dogeuera- 

tii>n, 11 

atrophy in cerebral hemorrhage, 
134 

color disturbance in disease of, 37 

conduction of stimuli in, 13 

diseases of, 36 

disorders of, 27, 2S 

Jiereditary affectionB of, 1G8 

kinds of fibres in, 1*2 

macular fllires of, 4 

number of f!l>res in, 13 

oph Hi aim oacopic examination, 38 
Optic thalamus. 45. 51, 53, 53 

disorders of, 40 
Opt in tract, 

relation of. to Luvb' bodies, 8 

st'otoiuata due to iuterference with 
conduction in, 41 

teruviimtion of fibres of, 6-8 
Oxalic acid. iUd 

P.iCKYMKXiNams, hemorrtiagic, !r>8 
Paragraphia, 103 



Paralysia agilans. 170 

Paralyses, jieripherftl, of ocular mu- 

Bcles. 69 
Paralexia. 103 

Paras i tes on eTelaabes. 200, 261 
Paretic dementia, 164 

atrotihy cjf optic nerve. 164 

muscular disorders of eye, 106 

ocular migraine, 169 

pathology. 169 

reflex rigidity of pupil, 16? 
Parturition and child lied, ocular ef- 
fects during, 319, 320 
Pellagra, 400 

ophthiitmoscopic findings. 400 
Pemphigus of conjunctiva. S.^fl 
Periplieral visual disorders, ophthal- 

moscnpe in, 41 
Pest. 39» 

Pharyngeal catarrh, chronic, 266. 
Phenol, 3-10 
Phosphorus, 3o0 

Photochemic actions in retina pro- 
duced hy light, 30 
Phottiphohia, 32 
Phthiriasis of eyelids, 260 
Physostigmine. 3*>0 
Picric acid, 350 
Pilocarpine, 350 
PiHcidiutn, 350 
Plethora. 288, 430 
Podophyllin, 350 
Poisons, 324 

Poisons and infectious diseases, 324 

Poisoning, acute and chronic, symp- 
toms of, in eye, 325, 326 

Polio-encephalitis, hemorrhagic^ at 
floor of fourth ventricle. 73 

Polio encephalitis, superior, 177 
anatomical lesion in, ITS* 

Porencephaly, 175 

Potassium bromide, 334 

Potassium chlorate, 33l? 

Potassium cyanide, 33ft 

Pregnancy, ocular effects during, 318, 
319 

Progresaire ophthalmoplegia, 177 
Pnisaic acid, 351 
Psychic Itlindnesa, 06 
Plomaines. 358. 359 
Pioijis, i*5 
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Pulvinar, the. 45. 47, 51. 53. 54 
PitpilB, 

abnornmlities la size, of a central 
cbaracter. 119 

anomalies of the movements of. Ill 

di (Terence iti si^e of. 114 

dilatation of, after cut aneoos irri- 
tation, IIT 

h e ID i Dpic rea ct ion of, 113 

hemiopic rigidity of, 113 

Haab's cortical reflex of, 110 

inactioi]. hemiopic. 113 

narrowing of, in paralysis of sym- 
pathetic, llfi 

nystagmus of, 116 

paradoxical reaction of, 116 

reaction uf . in unilateral blindness, 
37 

reflex rigidity of. 113. 114 
Pyseinia, 3(18 

septic thrombi, 868, 869 

QtriKlKE. 351 

RACHrns. 446 

lamiimttMl cataract in, 446, 447, 448 
Iteflexes, involuntary, fronj the visual 

organ, 67 
£ela|:>sing fever. 384 

choroid itia, 385 

conjunctival catarrh. 381 

cyclitia, 984 

hypopyon. 385 

uvea, influence of, 885 

vision, disorders of, 384 
Eetinal ana^thcdia. 33 

color sense, disturbance of, 83 

oph thai luoaco pic appearances, 3*3 
Eetinal aBthenopia, 31 
Retiniil hemorrhages in extensile cuta- 
neous bums, 361 
Retinal hypereesthesia, 31 
Retinal vessel*, pulsation of, S93, 303 
Retinitis pigmentosa in cirrhosis of 

liver, 373, 273 
Resorcin. 353 

Beepirution and its aboormalitiea, 383 
irritation of conjunctiva, effect 

upon breathing, 284 
pupils in HUffocation. 284 
retinal veins in (JyspucfA, 364, 385 



Respiration— Hsneezing, 
Respiiatary organs, disnaee of. S?<4^ 
Respiratory tract, dimaa«B of, S80 
conjunctival abece»ea, 286, 
herpes coroess in bronchitis asd ] 

pneumonia, 280 
operation for euipyetiui^ OCttltfl 

effects following, 287 
sympathetic nerve symptoeM ii^ 
pulmonary diseases* t(M 
Rheumatism. 873 
cyclitis. 373 
endocarilitis, 373 
inl!ammation of Teoom^fi cafeolfv 
373 

iritis, 373. 378 
keratitis, parenchyinAtous» : 
micro organ isnjs, 374 
optic neuritis, 373 
scleritis. 378 
Rotheln. 376 

Saktonin. 852 

Saponin, 853 

Scarlatina, 376 

conjunctival catarrh in. 376 
eye affections due tocoinplicaiian%.j 
376. 877 

Scintillating scotoma, 64, 287-S 
migraine as a symptom of» : 
Scrofula, 434 

chronic catarrhs of mucous raeia- 

brane, 435 
eczema of conjunctiva and coroei^ 
424 

phlyctenular d isease of CQUjuuctltm J 
and cornea^ 424 
SeboiThfta, 254 
Secale cornutum, 854 
Sensory nerves, diaord^^rs in doimalB of, 
107 

cornea, hysterical aDeeetbesla oC 

in, lOy 

cornea, periphemi assegtbesUli 

in, 107 

keratrtiiii, neuro- parity tic. In, it 
Sensory nerves, 
course of. 25 
origin of, 25 

peripheral irritation of. tOT 
peripheral paralysis of, 107 



Sepiicasmia, a68 

ratty degeneration, 368 

retinal htjmorrhages, 
S«xual orgaua. diaeasef^ of, SI 
Silver, 354 
Skin, diseaHee of, 246 
Sleep, 

eve in, 2S9 

nature of, 2Sd 
Small pox. 318 

conjunctiva in, 378 

eye diseaaea as eiequelse to, 880 

eyelids in, 378 

lachrymal passages, inflamroation 
or, 379 

purulent keratilis, 3T9 

retinal hemorrhages, 379 
Snake vinie, 354 
Sdow blioduefls, 35 
Sodium salicylate, 353 
Somnolence, 178 
Speech, central disorder of. 99 

acoustic disorders in, t04 

examination, 108 

optical disorders, 104 
Spermatorrhoea. 313 
Sphincter pupil la?, spasm of. t!7 
Spinal cord, diseases of, 

injuries of, 199 

concussion of spine, 20O 
Splenic fever, 371 

Spring catarrh of conjunctiva. 356, 357, 
258 

Stimulus, differential, 36 

initial, 36 
Strabismus conTergens, visual disturb- 
ance in, 83 
Strychnine, 354 
Buiphur chloride. 355 
Sulphur pomade, 355 
Sulphuretted hydrogen, 355 
Sulphuric acid. 355 
Sulphuric ather, 355 
Sunstroke, 175 

Sympathetic and involuntary muscles 

of eye, disorders of, 109 
SyphiiiR. 404 

Syphilis, acquired. 404-416 
arteritis, 407, 410, 413 
chancre of eye, 404, 405 
choroiditis, 4«7, 408, 40«. 411 
30 



Syphilis, acquired, conjunctiva, affec- 
tions of, 413 

eye litis, 407 

dacryocystitis, 413 

eruptions on lids, 405 

gummata, 4()ti, 407, 411, 412, 413, 
414 

iritis, 405, 406, 407 

keratitis, 411 

neuritis, basilar, 414 

optic nerve, affections of, 414 

paralyses, 415, 416 

periostitis of orbital walls, 413 

retinitis, 406 

retinitis pigmentosa, 409. 410, 416 
Tenon's capsule, disease of, 411 
Syphilis, congenital, 41&-430 
choroiditis, 417, 418 
gummata, 410 
iritis, 418 
keratitis, 418, 419 
optic nerve, affections of, 417 
nrbital walls, 410 
paralyses, 419, 420 
retinitis, 417. 418 
treatment, 430 

Tabes dorealis, 183 

color disturbances. 185 
*»piphora. 194 

gray atrophy in, 16S4. 186, 190 
muscular paralyses, 189, 190 
ophthalmoscopic examination, 183 
pupillary syiuptoms, 192 
sf nsory disturbances, 194 
tension of the globe. 194 
treatment, 187 

vision, disturbances of, 185, 189 
Tea. 356 

Teeth, diseases of, 266 

due to ocular affections, 368 
ocular affections due to, 266, 267, 
308 

Teething, relation to reflex neurotic 

conditions of eye. 266 
Tetanus, 343, 371 

entrance for infection through eye, 
243 
Tetany, 243 

mydria-sis, 243 
ueuro- retinitis, 343 
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TetaDj, iJupUUry changes, 248 
Thomsen*;^ disease, ambtjopia, S44 

eoDtractures, iJ44 

exophthahnue, 344 

Graefe's nigu, 244 

hypertrophy of muscles of eye, S44 
Tliroraboais, cerebral, 13.1 

diaRDosisaod syinptoinB, 186 

infectious, 135 
Thromboais in ey&, 29%, 297 
Thyroid, dieea^e of, 298 
Transcortical di»otders of Tision, 80 
Traumatic neuroflie, 224 
Trichinosis. 269, 404 
Trigeminal fibres, cortical termination 

of. 108 
Trigem Luus nerre, 

branches of. 35 

course of, 25 

origin of the sensory root of, 25 
Trigem iouB nerve, diseases of, Stifl 
cataract id, 11 

corneal changes after division of 

sympathetic, 20S. 200 
corneal changes aft*r destruction 

of ganglion cells, 2U9 
iuflamniatioti of first and ocular 

brant-hes, 306 
keratitis, neuro-pamlytic. 207. 206 
keratitis, ulcerative, 207 
spet'ial trophic fibrea in, 207 
Trochlearis. nucleus and courne of, 
200 

Trophoneuroses, 200 
acromegaly, 201 

hemiatrophy, progressive facial, 

202 

syringo-myelia. 200 
Tobacco, 329, 350, 357 
Torpor retinee, 34 
Toxalbumin and ptorualnes. 35111 
Ttiberciilosis. 420 

of iMtmy walls, 423 

of central parts. 423 

chalajiioQ, bacilli in, 421 

of chiasm. 423 

of choroid, 422 

infection, eye as a point of en- 
trance of. 420 
of iris, 422. 423 
lupus of conjuuctiTa, 421 



Tuberculosis'— miliary nodules of con- 

junctiva. 420, 421 
of optic nerve, 438 
pblyctyenuliB, 434 
of retina, 4'^ 
ulceration of conJuncttT*, 4d0. <iSl 
of uvea, 423 
Tumor cachexia, 458 

an tO' intoxication, 454, 4o& 
metaataMB in the eye, 453, 4^ 
toxic effects from r lrm iutroduiced 

into body, 454 
toxic productions of malignaiK 

tumors, 452 
Tumors of the brain. IdS 
aueurismal. 147 
choked disc, 140, t44 
course and sy mptoms, 13$ 
metastatic, 149 
neuritis, simple, 147 
optic nerve, 143, 147 
vision, sudden disCurhamofi oC» 

146 

Tumors of spinal cord, 
Typhoid fever. 381 

cataract, fJ83 

choroiditis, 383 

conjunctiva, affeettoits of, 391, 
382 

cornea, afTections of, 382 
cyclitia, 368 
dilatation of pupil, iiH2 
iritis, 

mnacular paraly!^, :{83 
neuritis, 882 
paresis. 361 
retinitis, 383 
Typhus fever. 884 

Urinary organs, diseases of, 299 

albuminuria, intra-ocular effects, 
299 

cataract, 306 
chorio-retinitie, 806 
conjunctival hemorrhage, MS 
hemorrhagic glaucoma, 308 
hemorrhages of retina, 30O, 901. 
905 

intra cranial syniptoma in «lba- 

mimtria. 306 
iritie, 306 
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Urinaiy organs, diseases of, 

mydriasis during eclampsia, 809 
after occlusion of ureters, 809 
after extirpation of kidneys, 
809 

oddema of eyelids, 299 
optic nerve, hemorrhages into, 306 
paralyses of ocular muscles. 807 
retinitis albuminurica, 800-806, 
806, 309 
anatomical lesions, 802, 808 
ursBmic amblyopia and amaurosis, 
808, 809 

Uterine disease, a cause of iritis, 
828 

Vaccination, 880 

accidental inoculation of lids or 

conjunctival sac, 880 
keratitis, 881 
Valvular disease, 

hemorrhages into eye, 295 
venous congestion of retina, 295, 
296 

Varicella. 381 
Venous stasis, 288 
Vertige paralysant, 899 
Vicarious hemorrhages into the vitre- 
ous, 271 



Vision, cortical disorders of, 67 
central disorders of, 66, 66 
Vision, transcortical disorders of, 86 
Visual disorders, intermediate, 48 
Visual impressions, memory centre 

for, 101 
Visual sphere, 

functions remaining after destruc- 
tion of a, 80 
phenomena produced by destruc- 
tion of a, 78 

Wabts, miliary, of conjunctiva, 268, 
269 

Wernicke's symptom, 40 
Whooping-cough, 396 

conjunctivitis, 896 

epiphora, 896 

hemorrhages, 896 

muscular paralyses, 397 

optic neuritis, 897 

phlyctenulse, 897 

photophobia, 896 
Word-blindness, 101 

Xanthelasma, 260 

Yellow atrophy of liver, 272 
Yellow fever, 899 
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